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ABSTRACT
Knowledge management (KM) is the process of manipulation of organisational 
knowledge. The success of KM process can return significant benefits, e.g. new 
opportunities, new business values or competitive advantages, to a company. As a core 
competitive element, knowledge forms the basis of innovation and the innovation process 
is partly about managing various knowledge components to create new knowledge, ideas 
and solutions, in order to deal with change. As a result, the KM process is crucial to 
fostering and sustaining the innovation performance of a company. In addition, an effective 
KM process requires a supportive environment to facilitate knowledge activities. Two 
fields of study are prominent in the KM literature with regard to supportive environment,
i.e. KM enablers and KM system. Nevertheless, there is little research that consolidates 
these relevant aspects and the lack of empirical field data is clearly seen in theories and 
practices.
Accordingly, this research attempts to contribute to the literature by examining the 
relationship between the KM process and the supportive environment. This objective 
encouraged the adoption of a holistic view to examine knowledge management as a 
complex system in order to improve understanding of the interaction between the KM 
process and the supportive environment. The theoretical foundation, revealed from the 
extensive literature and extant studies, provided a conceptual framework for an empirical 
investigation. The conceptual framework encompassed the relevant aspects, which are 
knowledge management, innovation, organisational support (KM enablers) and 
technological support (KM system).
Following the literature review, the empirical investigation was conducted within the Thai 
food industry, chosen as the context of the study. As one of the most significant sectors in 
the world economy, the importance of knowledge management to the food industry seems 
to be increasing significantly. The food industry is considered a traditional sector in which 
food companies have to cope with various changes in technologies, market conditions, 
purchase behaviours and competitive environment. This makes innovation in a food 
company likely to be achieved through integration of internal and external knowledge
resources, and effective KM process can lead a food company to improvement in 
innovation performance.
A mixed-methodology approach was adopted for the empirical investigation in this study 
to facilitate a more holistic approach to the research issues involved. The empirical 
investigation was divided into two studies, one quantitative and one qualitative. 
Specifically, this included: (1) a survey of 107 Thai food companies, and (2) case studies 
of 21 Thai food companies. A questionnaire was employed for the first stage to collect 
quantitative data from a large and diverse group of respondents. A case study approach, 
which involved interviewing a group of key informants selected from the Thai food 
industry, was adopted for the qualitative study, to provide greater insight and depth to the 
research. Consequently, the quantitative findings of the survey study together with the 
qualitative findings of the case studies provided a fuller picture of the issues being studied.
The findings of the research have shown that the importance of knowledge management is 
recognised in the Thai food industry and its success leads to better innovation performance. 
Contributions of organisational and technological support to the KM process were revealed 
and emphasised by the findings. It was found that, in the Thai food industry, support within 
the respective companies and technological provision created a positive relationship with 
the KM process. In other words, the importance of organisation infrastructure and 
information technology were recognised by Thai food companies as being important for 
ensuring that knowledge was managed effectively for innovation. Overall, the research 
concluded that organisational and technological support should be strategically 
implemented within Thai food companies with particular regard to the issues of aligning to 
business strategy, enhancing collaboration and cultivating knowledge communities which 
appeared to be critical components to the success of KM process in the Thai food industry.
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CHAPTER 1
CHAPTER 1 
INTRODUCTION AND OVERVIEW
1.1 BACKGROUND OF THF RFSFARCH
Innovation has long been recognised as the engine of growth. Companies that have 
established themselves as technical and market leaders have shown they have the ability to 
manage their resources over time and develop, capabilities that influence their innovation 
performance. As a core competitive element, knowledge is a crucial factor of innovation 
achievement. Therefore, broad activities of knowledge management (KM) are often 
initiated and implemented in companies. As an emerging research area, theories on 
knowledge management are gradually evolving. However, the lack of consolidation is 
clearly seen as evidenced by divergent points of view in theories and practices, for 
example, various propositions on KM processes and a cluster of suggestions regarding 
good practices (Diakoulakis, 2004).
The concept of KM is not just about managing knowledge but also manipulating 
conditions that enable the flow of knowledge. A range of enabling factors, also called KM  
enablers, for example organisational culture, organisational structure, and human 
resources, need to be involved in order to enhance KM initiatives. Additionally, the 
necessity for a knowledge management system {KM system) to facilitate knowledge 
activities is widely recognised. Although a number of studies have been conducted to 
determine KM enablers and to reveal the supportive role of the system for managing the 
KM process, the links between KM process, KM enablers and KM system have not 
previously been studied.
Through the integration of disconnected scenarios of the KM literature, relationships 
underlying theoretical assumptions are being clarified and subjected to further 
investigation. This elevates our comprehension of knowledge management and makes 
practical issues become less complicated. With this regard, the motivation behind this 
research has encouraged the adoption of a holistic view to examine knowledge 
management as a complex system.
1
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1.1.1 The integrative role of knowledge management
The size of a company and possession of complementary assets are traditionally claimed as 
mediators leading the company to competitive advantage. However, other factors such as 
mobilising knowledge, skills and experience to create new products, services or processes 
have increasingly been recognised. This implies that companies can derive sustainable and 
competitive advantages through innovation (Tidd et a l, 2005). Fundamentally, innovation 
is about knowledge, specifically integrating various sets of knowledge to create new 
possibilities (Tidd et a l, 2005). Such knowledge can be evident in various forms, basically 
explicit and tacit forms, and may come from different sources i.e. existing internally or 
being acquired externally.
From the resource-based view, managing a company’s own resources effectively greatly 
influences the growth of that company (Penrose, 1995), and an organisational knowledge 
base is considered a strategic asset that contributes to competitive advantages and long­
term survival (Barney, 1991). This implies that a company’s future direction is constrained 
by its knowledge base, or, in simple terms, what the company has learned in the past (Tidd,
2000). Adler and Shenhar (1990) suggested that an organisation’s knowledge base is made 
up of several knowledge assets which are basically grouped into internal and external 
knowledge assets. With responsive availability of internal and external knowledge, an 
innovation can be effectively developed to react to the change in customer needs, 
technologies and extensive competition (du Plessis, 2007). Furthermore, once an 
innovation has been created, the process leading to this creation needs to be understood. 
Consequently, a range of knowledge is likely to be created during the innovation process. 
Such knowledge allows an innovation to be comprehensible and learned in various aspects, 
e.g. functional mechanism, application possibilities and a process of production.
In summary, innovation has been conceived as a knowledge-intensive process. Therefore, 
knowledge management has a crucial role in fostering innovation, as an integrator to 
connect innovation process, external knowledge resources and organisational knowledge 
bases together. This integrative role of KM allows knowledge to flow fluently across a 
company which in turn leads a company towards sustainable competitive advantage.
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1.1.2 The supportive environment for knowledge management
Due to the fact that managing knowledge basically involves cross-functional processes and 
complex knowledge conversion processes, what should be focused on in knowledge 
management is not the knowledge itself but the community and the people who own and 
use it (McDermott, 1999). Donate and Guadamillas (2011) added that to achieve high 
levels of innovation, attention should be placed not only on the exploration and 
exploitation of knowledge but also on the manipulation of organisational enablers. In other 
words, successful knowledge management is not only about managing knowledge but also 
includes manipulating enabling conditions. Literally, enablers are organisational 
mechanisms to facilitate and stimulate knowledge activities in a company. Deployment of 
KM initiatives without the ability to discern enablers to its success may lead to failure or 
require more effort from a company (Chan and Chau, 2005).
In the KM literature, a variety of enablers have been explored and addressed, e.g. 
organisational culture, organisational structure, human resources and information 
technology (Lee and Choi, 2003; Ichijo, 2007; Anantatmula and Kanungo, 2010). Several 
studies have revealed that primarily two forms of infrastructure, human and technological 
infrastructure, need to be developed appropriately in a company to enable an effective KM 
programme (McDermott, 1999; DeTienne et a l, 2004; and Mehta, 2008). Humans are key 
players in the KM process and their embodied knowledge is what a company strives to 
retain and nurture and enables them to flourish. From this viewpoint, human infrastructure 
can be conceived as tools or practices purposely implemented to commit people to 
knowledge activities. Therefore human-related factors are focused on overcoming human 
barriers associated with knowledge creation, application, codification and sharing 
(Ruggles, 1998; Davenport and Prusak, 1998; Donate and Guadamillas, 2011). On the 
other hand, technological infrastructure is a set of technical applications and systems, 
mainly integrated by information technologies. This set of technologies is primarily to 
support a company in manipulating explicit knowledge; additionally its functions in 
assisting the knowledge conversion process are broadly recognised (Donate and 
Guadamillas, 2011).
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In summary, effective knowledge management requires a supportive environment. With 
regard to those two infrastructures, i.e. human and technological infrastructures, two forms 
of support need to be provided within the supportive environment: organisational support 
and technological support. The organisational support, so-called KM enablers in this 
research, has regard to various aspects of human-related conditions in an organisation that 
are implemented to avoid any unpleasant blunders and to ensure the success of KM 
initiatives. On the other hand, the technological support, so-called KM system in this 
research, concerns the possibilities of the use of IT to facilitate various issues of 
knowledge management, as many KM initiatives necessitate an implementation of IT. 
These two forms of support are clearly seen in existing KM research, but treated separately 
as different research areas.
1.1.3 Significance of the holistic view to KM research
Despite the growing body of literature in knowledge management, most of the extant 
studies were conducted from a specific viewpoint. For instance, although the positive 
impacts o f KM enablers and KM system on KM process are unanimously acknowledged in 
the extant studies, those studies were carried out based on the specific stance of ‘what are 
the enabling factors in a specific context' or ‘how KM system can support the KM  process ' 
respectively. Little light is shed on the associated relationships between KM process, KM 
enablers and KM system. This isolation might be owing to the multidisciplinary nature of 
knowledge management, which makes its context and relationships very complex. 
However, Lee and Choi (2003) argued that a lack of an integrative view of knowledge 
management leads to an unclear understanding of ‘how to perform knowledge management 
to improve organisational performance’. To understand the successes and failures of KM 
initiatives, Lee et al. (2012) conducted their study on the integrated model that 
encompasses KM infrastructure, knowledge process capabilities, and organisational 
outcomes. The need for a holistic view was also supported by Yusof et al. (2012) who 
contended that knowledge sharing needs to be viewed from a holistic dimension by 
embracing the individual, the organisation and technology. Moreover, a holistic view of 
KM strategy was highlighted in Jasimuddin’s study (2008) in which the importance of the 
interplay between the soft (human-related) and hard (information-related) mechanisms was 
revealed.
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In this regard, a holistic view was adopted for this research to improve understanding of 
the interactions between KM process and the supportive environment. Within the scope of 
this research, the integrative role of KM process (section 1.1.1) and the supportive 
environment (section 1.1.2), specifically KM enablers and KM system, were combined to 
present a comprehensive view of knowledge management. The adoption of the holistic 
view can enhance the researcher in examining KM process and its crucial role in fostering 
innovation, and also various potentialities of KM enablers and KM system in supporting 
KM process. Consequently, the research outcomes should enhance researchers’ 
comprehension of the nature of knowledge management and enable practitioners to obtain 
greater benefits fi'om the implementation of KM enablers and KM system.
1.2 CONTEXT OF THF RFSFARCH
Despite significant research prescribing the KM success path, there are still many 
uncertainties due to the dissimilar contexts within different companies, different industries 
and different global locations (Wong and Aspinwall, 2005). In practical terms, each 
company has its own specific characteristics, such as organisational culture, knowledge 
and experience, business strategies, products and technology, which require different forms 
of KM enablers and KM system to be implemented (Nunes et a l, 2006; Alavi and Leidner,
2001). Deployment of a theoretical approach in conjunction with empirical investigation 
can underpin research findings and increase the possibility of applying them. Therefore, 
this research endeavours to expand knowledge in the existing literature through an 
integration of theoretical and empirical approaches.
The Thai food industry was selected as the focus of this research for three reasons. Firstly, 
as a traditional sector in which companies have to cope with various changes in 
technologies, market conditions, purchase behaviours, and competitive environment, the 
importance of knowledge management in the food industry seems to be increasing 
significantly (Massa and Testa, 2009). The second reason is the incomplete coverage in the 
KM literature, in which the extant studies have concentrated on specific industrial contexts 
and only few have been conducted with a holistic view. Finally, the selection is based on 
the researcher’s personal interest and the practical issue of data accessibility. Details of the 
context background and its importance are provided below.
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Background o f the food industry
The food industry is one of the most significant sectors in the world economy. It is an 
industry comprised of diverse business players in a complex value supply chain. In 2008, 
the global market value of the food industry was approximately $5.7 trillion, and it is 
expected to rise to over $7 trillion by 2014 (Business Insights, 2008). As reported by 
Business Insights (2008), the food and beverage industry is fiercely competitive and the 
market is increasing in correspondence with the recovering economy. In line with 
increasing global competition, technological advancement and higher consumer 
expectations, the shift of corporate strategy from cost competition to value creation has 
been widely adopted in various industries (Trott, 2008). According to Goh (2004), rather 
than competing on price, which obviously has a limit, knowledge-intensive activities are 
deemed a vital component of leveraging upcoming changes in industry. The food industry 
is no exception and has been highly influenced by technological, social and cultural 
changes (Earle, 1997). Innovation and new product development (NPD) have been 
introduced into food companies in order to gain competitive advantage and ensure success 
in the marketplace (Rudder et a l, 2001).
In the food industry, innovation relies on a combination of consumer insights, product 
technologies, manufacturing processes and organisational capabilities (Earle et a l, 2001). 
In addition, innovation can be achieved through managing the accumulated knowledge, 
technological competencies and available resources of companies (Capitanio et a l, 2010). 
Actually, innovation in the food industry is generally based on incremental innovations 
rather than radical ones (Avermaete et a l, 2003; Muscio et al., 2010). This might be due to 
the fact that the food industry is mainly composed of small and medium-sized enterprises 
(SMEs) and they are likely to have limitations in terms of investment and research 
facilities. Hence, in terms of innovation, large companies are likely to benefit from having 
better accessibility to human resources, financial resources, facilities and good market 
position, more than small and medium companies (Huq and Toyama, 2006).
Furthermore, food companies, by their nature, are mostly process-oriented and derive 
benefit from technological advancement of upstream industries, e.g. biotechnology, 
chemistry and machinery. Consequently, innovation in food products, in terms of newness, 
can vary from a small change in response to consumer preference, such as a new flavour.
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to a fundamental change, such as the development of new-to-the-world products (Earle, 
1997). The proportion of incremental innovation in the food industry is significantly higher 
than the proportion of radical innovation (Capitanio et a l, 2010). For example, Connor and 
Schiek (1996, as cited by Martinez and Briz, 2000) reported that, in the US food and drink 
industry, only 23.7% of new product introductions were brand new products whereas the 
rest were line extensions and brand extensions. Martinez and Briz (2000) added that 
Spanish food and drink companies concentrate to a large extent on product differentiation 
and incremental innovation.
Considering the aspect of the demand side, Galizzi and Venturini (1996) argued that 
despite consumers showing interest in and willingness to spend their money on new and 
improved products, they do not substantially change their basic purchase behaviour. 
Several considerations influence people in making a decision on food choices. Connors et 
al (2001) argued that people’s considerations in food-choice decisions are based on a set 
of values influencing human food choice, including taste, convenience, cost, health and 
managing relationships. Notably, in addition to nutrition facts and price, personal and 
social factors have a significant effect on the process of making food choices. Earle et al., 
(2001) added that the success of products can be measured by consumer acceptance and 
also their position against competing products. To achieve success, the benefits identified 
as consumer needs have to be incorporated in products.
In summary, innovation in the food industry is not only about technological changes but is 
also related to social and cultural changes (Earle, 1997). This feature differentiates the food 
industry from other science-based industries, such as information technology and 
biotechnology. This makes food innovation similar to innovation in other mature 
industries, such as textiles, clothing and footwear, in which external stakeholders have a 
great contribution to innovation opportunities and necessary competencies (Pavitt, 1984; 
Muscio et a l, 2010). Since innovation in a food company is likely to be achieved through 
integration of external and internal resources (Earle, 1997; Gellynck et a l, 2007; Capitanio 
et a l, 2009; Bigliardi and Galati, 2013), effective KM process can lead a food company to 
improvement in innovation performance.
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Background o f the Thai food industry
For Thailand, a country having fertile land and plentiful natural resources, the food 
industry has become one of the most important sectors, accounting for 10 percent of the 
country’s GDP and around 50 percent of employment (Sirikeratikul, 2009). Thailand was 
ranked as the world’s 15th biggest exporter of food products in 2008 with $32.98 billion 
revenue (globalEDGE, 2010); this number accounts for almost 18.5 percent of Thailand’s 
total export revenue (Department of Export Promotion, 2011). Additionally, Thailand’s 
natural resources are a key advantage of the Thai food industry; most raw materials, more 
than 80 percent, are sourced locally at low prices (Thailand Board of Investment, 2009). A 
comparative analysis by Lekuthai (2006) pointed out that, among various leading 
industries, the food industry provides the greatest contribution to the Thai economy. With 
the advantages of abundant resources within the country, promoting the food industry 
induces an increase in the production of the whole economy, and in turn relatively 
decreases the balance of trade deficit as most materials are domestically procured. 
Furthermore, employment generation is also one of the real benefits since the industry has 
substantial links to the agricultural sector, which involves the majority of Thai people.
The Thai food industry comprises over 10,000 food processing companies (Murray, 2007). 
The rise of the food industry began in the 1960s with a shift from an agricultural 
commodity-based economy to a manufacturing-based economy (Lekuthai, 2007). At the 
beginning, food processing technologies were introduced into the industiy by transferring 
those from developed countries, and this, as well as the availability of natural resources, 
had a significant influence over the industry. Then companies began to put more effort and 
investment into developing their technical knowledge and improving their product quality. 
As the industry grew because of the demand of export and local markets, issues about 
safety, quality and efficiency seemed to be the most critical subjects in the industry as 
prerequisites for global competitiveness. In particular, the hygienic conditions of the 
production process, environmental and safety regulations, and production efficiency, have 
been the focus of the industry since then. In short, the Thai food industry has maintained its 
position in the global market by drawing on natural wealth, leveraging new technologies 
and improving standards (Thailand Board of Investment, 2009).
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A  study by Suwannapom and Speece (1998) revealed that Thai food companies did not 
intend to develop truly new products through advanced technologies or from R&D 
research; only a few of them competed in terms of innovation and technology. This was 
supported by Intarakumnerd et al (2002) who argued that most Thai food companies have 
grown without an awareness of developing their technological capabilities, and their 
technological learning is very slow and passive. However, to catch up with global food 
trends and maintain their competitiveness, many Thai food companies, are now turning 
their focus to value-added products (Sirikeratikul, 2009). It has been shown that the 
success of new product development in the Thai food industry is the result of managing 
and integrating internal and external knowledge assets together (Huq and Toyama, 2006; 
Suwannapom and Speece, 2010). In particular, knowledge sharing within and across 
functional teams and external linkages with external stakeholders are considered influential 
factors (Huq and Toyama, 2006; Suwannapom and Speece, 2010). Therefore, knowledge 
management is likely to be more crucial than ever.
1.3 RESEARCH OBJECTIVES AND RESEARCH QUESTIONS
The aim of this research is:
“To investigate critically the relationships between the KM process, KM enablers, 
KM system and innovation in the Thai food industry. ”
Specifically, the research set out to achieve the following research objectives:
1. To develop a conceptual framework for the research by undertaking a 
systematic review of the research literature in the area of KM;
2. To examine the relationships between KM process, KM enablers, KM 
system and innovation in the Thai food industry; and
3. To explore the extent to which KM enablers and KM system are 
implemented to facilitate the KM process in the Thai food industry.
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Consequently, the following spécifié research questions were raised:
RQl: To what extent do KM enahlers and KM system influence the KM process 
in the Thai food industry?
RQ2: How can KM enahlers and KM system facilitate the KM process in the 
Thai food industry?
With regard to the research questions, a mixed methodology was adopted for this research 
and quantitative and qualitative approaches were employed to facilitate a more holistic 
approach to the research issues involved. Consequently, the research was divided into two 
studies, one quantitative (Study 1) and one qualitative (Study 2). The combination of these 
two approaches allowed the researcher to investigate critically the relationships between 
the KM process, KM enahlers, KM system and innovation in the Thai food industry.
1.4 SIGNIFICANCE OF THE RESEARCH
This research is of significance to the research arena as it contributes towards filling an 
existing gap in the literature, by expanding the conceptualisation of knowledge 
management through a holistic approach. Four major areas of contribution were found 
from this research as follows:
1. The comprehensive framework of knowledge management that has been 
developed, integrating the dimensions of KM process, KM enahlers, KM  system 
and innovation, provides a better understanding of KM theory;
2. The overall findings contribute to KM theory by revealing the relationships 
between KM process, KM enablers, KM system and innovation;
3. The findings about the relationship between knowledge management and 
innovation contribute to the literature by extending previous studies to the food 
industry;
4. From the practitioner’s viewpoint, the findings provide food companies with a 
prescriptive guideline on the implementation of KM enablers and KM system to 
support KM process.
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1.5 THESIS STRUCTURE
This report consists of ten chapters. Figure 1.1 presents the structure of the thesis.
Figure 1.1: Thesis overview
Study 1
[Survey questionnaire)
Study 2
(Case study)
CHAPTERS
Process of the quantitative study
CHAPTERS
Literature (II) -  Organisational 
and technological support
CHAPTER10
Conclusions and recommendations
CHAPTER2
Literature (I) - Knowledge 
management and innovation
CHAPTER4
Research design and methodology
CHAPTER9
Discussion of the overall findings
CHAPTERS
Findings of the quantitative study
CHAPTER?
Process of the qualitative study
CHAPTERS
Findings of the qualitative study
CHAPTER1
Introduction and overview
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Chapter 1 presents the background and rationale of the research, including the theories, the 
research context, the research aim and objectives, the defined research questions and the 
overview of the methodology adopted.
Chapter 2 reviews the literature on knowledge management and innovation. Relevant 
literature is reviewed and discussion about associated issues is also provided. These 
include the fundamental issues of knowledge, KM process and managing knowledge 
within an organisation and then links to innovation.
Chapter 3 reviews the literature relating to organisational support (KM enablers) and 
technological support (KM system). A list of enabling factors and their supportive 
functions are revealed from the literature through the systematic review. The concept of 
KM system and the role of information technology are discussed. At the end, the holistic 
view is presented by integrating various aspects from the literature.
Chapter 4 discusses theoretical matters of the research methodology, including research 
philosophy, research approach and research strategy. It also provides discussion about the 
justification of the methodology used at each stage. Data collection and data analysis 
methods selected for the empirical studies are discussed in detail as well.
Chapter 5 outlines the research process of the quantitative study. The chapter describes the 
process of questionnaire development, from formulating questions to questionnaire testing. 
Also the administering procedure and data analysis methods are discussed.
Chapter 6 reports the results of the quantitative study. It includes an overview of the 
statistical techniques used, the analysis of the results in relation to the research variables, 
and the evaluation of the assumptions about the relationships between the research 
variables.
Chapter 7 outlines the research process of the qualitative study. In order to demonstrate the 
rigour of the qualitative study, the chapter begins with the overall picture of the research 
process and then describes each stage.
Chapter 8 presents and discusses the major findings of the qualitative study.
Chapter 9 integrates the quantitative results and the qualitative findings together and 
discusses the overall findings.
Finally, Chapter 10 provides the conclusion of the research. It also identifies the 
limitations and suggests directions for future research.
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CHAPTER 2 
KNOWLEDGE MANAGEMENT AND INNOVATION
2.1 INTRODUCTION
In this research, the literature review is offered in two parts (Chapters 2 and 3). This 
chapter concerns the first part which provides an overview of knowledge management 
(KM). A range of associated literature was reviewed and presented in a logical sequence to 
provide readers with a basis of relevant theoretical concepts of the research. These cover 
six topics: definition o f  knowledge, knowledge in an organisational context, knowledge 
management, innovation and knowledge management, managing knowledge within an 
organisation, and knowledge management in the food industry. Finally, the chapter 
concludes with a discussion on the integrative view of knowledge management.
2.2 DEFINITION OF KNOWLEDGE
The question of the nature of knowledge has been discussed for a long time. Different 
approaches have been undertaken to explore knowledge, hence different definitions have 
been suggested. Therefore, the term ‘knowledge ’ has evolved over time and it has been 
described in several ways, depending on the perspective taken.
Looking back to the classical Greek era, the philosophical definition of knowledge was 
divided into two schools of thought, the subjective view by Plato (427-347 BC) and the 
pragmatic view by Aristotle (382-322 BC), and it has been debated ever since. Plato 
believed that there are two classes of awareness: knowledge and opinion. In his view, 
knowledge is the higher level of awareness which must be certain and infallible, whereas 
opinion involves sensory experiences of the human mind. In other words, knowledge is 
genuinely real and it may contrast with what we have sensed. On the contrary, Aristotle 
believed that knowledge is gained through sensory perception. Since our senses bring us an 
ability to understand, recognise, value or react to something, the sensory perception forms
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a foundation that leads to true knowledge. However, this seems to be very subjective as the 
perception may vary from person to person and depend on circumstances.
With regard to the way of attaining knowledge, Plato believed that thinking, defined as true 
opinion with the support of rational explanation, is true knowledge. This forms the basis of 
rationalism in which reason has the capacity to discover ideas or beliefs independently of 
sense experience. Hence, assertions or claims without rationale are opinions only, not 
proper objects of knowledge. In contrast, Aristotle considered that the mind itself is only 
the potential power to think. Also there is nothing in the mind which is not an image 
acquired through the senses; all objects of thought are sensuous. Aristotle added that wise 
people can know not only just ‘what something is’, but also ‘why it is’ and ‘how it is’. 
Knowing the cause, which made a thing to be what it is, leads to an ability to acquire true 
knowledge.
The concepts of Plato and Aristotle can be used to explain daily-life practices. For 
instance, shop-fioor workers have to be educated through a systematic process of study for 
acquiring relevant technical backgrounds. To understand these technical backgrounds, 
rational explanations need to be provided and supported. Therefore, these can be counted 
as genuine knowledge, under the concept of Plato. On the other hand, shop-fioor working 
practically requires a skill from experienced workers. The skill, sensed and accumulated 
through the practice of day-to-day work, helps workers know why something works in a 
certain manner and what is the cause of it. Understanding how it works will be helpful for 
finding another use or application of knowledge and teaching it to someone else as well. 
This example conforms to the concept of Aristotle in which knowledge originates through 
the senses.
Currently, debate on the definition is still continuing in academic circles to try to find a 
formal definition (Alavi and Leidner, 2001). Much of the current literature gives 
definitions from a broad range of perspectives. Table 2.1 shows examples of knowledge 
definitions derived from the literature. In summary, knowledge can be interpreted 
diversely, but generally it has more value than information. It includes personal beliefs and 
experiences; it drives possessors to actions or making decisions; and it depends on context. 
In respect of these definitions, knowledge is of a higher order than information. It can be 
noted that knowledge is the use of information and data with people’s interpretation.
14
Chapter 2 - Knowledge management and innovation
Information that, through human intervention, can produce more values and enables 
effective action, is considered knowledge (Lee, 2002). Further understanding of the nature 
of knowledge can be gained by looking at definitions of data, information, knowledge and 
wisdom and the relationships between them.
Table 2.1: Definitions of knowledge
A u th o rs D e f in it io n
Nonaka and Takeuchi (1995) A dynamic hum an process of justifying personal belief 
tow ard  the truth.
Davenport and Prusak (1998) Knowledge is a fluid mix of fram ed experience, values, 
contextual information, and expert insight th a t then 
provides a fram ew ork for evaluating and incorporating 
new  experiences and information.
Alavi and Leidner (1999) justified personal belief th a t increases an individual’s 
capacity to take effective action.
Bollinger and Smith (2001) Knowledge is the  understanding, aw areness, or 
fam iliarity acquired through study, investigation, 
observation, or experience over the  course of time. It is 
an individual’s in terpreta tion  of inform ation based on 
personal experiences, skills, and competencies.
Jashapara (2004) Knowledge is actionable inform ation which allows us to 
m ake b e tte r decisions and provide an effective input to
r dialogue and creativity.
2.2.1 Distinction between knowledge, information and data
Several studies have stated that data is processed into information, information is 
transformed into knowledge, and knowledge is elevated into wisdom (Davenport and 
Prusak, 1998; Alavi and Leidner, 2001; Nissen, 2002; Hicks et a l, 2006). Ackoff (1999) 
asserted that knowledge is an ability to apply information or meaningful data on purpose to 
answer ‘how’ questions, while wisdom is an ability to utilise knowledge in a correct way. 
These relationships form a conceptual hierarchy in which the lower level is a prerequisite 
of the level above, with wisdom staying at the top. On the contrary, Tuomi (1999) argued 
that its sequential order should be the reverse, as data can emerge only from information 
with a meaningful structure alongside and the meaning structure can be articulated by de-
15
Chapter 2 - Knowledge management and innovation
contextualising knowledge. A database system can be used as an example of this point of 
view. Knowledge cannot be stored for manipulation if the meaning of information has not 
been represented; moreover, information can be filed as data by putting it into a pre­
defined data structure. Nissen (2002) presented this concept with a model representing two 
perspectives of knowledge: seeker and creator (Figure 2.1). Consistent with this concept, 
Alavi and Leidner (2001) argued that, in practice, both seeker and creator perspectives are 
required for the conversion of knowledge. Once information is processed in an individual’s 
mind, it becomes knowledge, and then knowledge will be converted to information again 
in a presentable form for transferring to another person.
Figure 2.1: Conceptual hierarchy of data, information, knowledge and wisdom
Knowledge creator
Wisdom
Knowledge
Wisdom
Information
Knowledge
Data
Information
Data
Knowledge seeker
Source: Adapted from Nissen (2002) and Jashapara (2004)
Additionally, relevant dimensions, such as structure, context and usefulness, are taken into 
consideration to distinguish knowledge from information and data. This is supported by 
many scholars’ ideas regarding the definition of knowledge: contextual information with 
the ability to be used (Davenport and Prusak, 1998); integrated information in context 
(Galup gr a l, 2002); and actionable information (Jashapara, 2004). Furthermore, what is 
considered to be knowledge ty  one person may not be for another, due to the faci that 
information will not become knowledge if it cannot be understood and applied (Lee and 
Yang, 2000).
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2.2.2 Types and taxonomies of knowledge
As knowledge is considered a result of an individual’s mind-process and can be varied 
from context to context, a variety of concepts were introduced to taxonomise knowledge. 
In the field of knowledge management, understanding of the distinction between the 
different types of knowledge is fundamentally crucial for theoretical developments (Alavi 
and Leidner, 2001).
Among various perspectives on the taxonomies of knowledge, Ryle’s work (1949) 
significantly contributes the idea of differentiating between "knowing how" and "knowing 
that’. In his perception, "knowing how" is intelligence that can be exhibited only in an 
activity through action or performance, whereas "knowing that" is certain knowledge 
possessed in a person’s mind. Polanyi (1967) further develops Ryle’s aspects of knowing 
by suggesting that tacit knowledge engages in the activity as part of "knowing how" for 
doing that activity, but it is difficult to articulate in words {"knowing that" or explicit 
knowledge). Consequently, tacit knowledge, e.g. skills, experiences or good practices, is 
knowledge being known by an individual or some parts of an organisation. It is, therefore, 
difficult to share or communicate to the rest of the organisation. Particularly, it can be 
learned through context, experience or practice, and requires extensive personal contact 
and trust for effective transfer. On the other hand, explicit knowledge is a form of 
knowledge that can be accessed, acquired or transferred easily. It can be found in the form 
of an organisation’s documents: manuals, reports, articles, minutes or pictures. Polanyi 
also contended that these two aspects of knowing should be presented as a continuum 
rather than as distinct entities, implying a range of tacitness between tacit and explicit 
knowledge.
In addition, Lundvall and Johnson (1994) introduced four categories of knowledge by 
stressing the distinction between "information-like knowledge" and "complex knowledge"’.
• Know-what: knowledge about facts that can be easily digested and codified into bits 
of data;
• Know-why: knowledge about laws and principles of nature, as well as the human 
mind and society;
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• Know-how. skills, the ability to achieve an assigned task successfully; and
• Know-who: the ability to identify a person who knows ‘what’ and ‘how’ to do with 
any specific subject, also involving the social ability to deal with different kinds of 
people and experts.
In other perspectives, by centring on organisational management, Blaekler (1995) 
classified knowledge into five categories : emhrained, embodied, encultured, embedded and 
encoded. As the key characteristic can be imparted through its meaningful name, each type 
of knowledge refers to specific organisational knowledge as follows:
• encoded knowledge: recorded knowledge in signs, symbols and/or natural 
languages, such as manuals, code of practice (CoP) and reports;
• embedded knowledge: knowledge that resides in practices, routines and procedures;
• embrained knowledge: abstract knowledge generally dependent on conceptual and 
cognitive skills;
• encultured knowledge: socially constructed knowledge that relates to acculturation 
and socialisation activities; and
• embodied knowledge: action-oriented knowledge dependent on context whieh is 
likely to require sentient information and physical postures.
Additionally, based on a broad range of classifications in the past, Blumentritt and 
Johnston (1999) proposed a framework of four broad classes, in which the order of the 
classes represented in the framework also reflects the relative degree of difficulty of 
knowledge transfer. The four classes are:
• codified knowledge: knowledge having been made explicit and readily transferable, 
such information comprising all kinds of facts and figures;
• common knowledge: knowledge that is aeeepted as standard without being made 
formally codified, such as routines or practiees;
• social knowledge: knowledge of social links and shared values, sueh as cultural 
issues and interpersonal relationships; and
• embodied knowledge: knowledge that is rooted in experience, background and skill 
of a person.
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The taxonomy that appears to be well known and accepted by many scholars is the 
dichotomy between tacit and explicit knowledge (Nonaka and Takeuchi, 1995; Tiwana,
2002). A clearer picture of the relationship between all types of knowledge mentioned 
above is illustrated in Figure 2.2. The continuum of explicit-tacit knowledge is used to 
present levels of difficulty of knowledge transfer. Knowledge with formal and explicit 
form is shown on the left, whereas abstract and conceptual knowledge is on the right. As 
can be seen, knowledge residing in routines or eultural systems or requiring social 
interaction is considered to be aligned in the middle, because even though it has not been 
made formally explicit, it can be more easily transferred than tacit knowledge.
Figure 2.2: Taxonomies of knowledge
Ryle (1 9 4 9 )  knowing-what
Polanyi (1 9 6 7 )  I explicit knowledge ■tacitness
Lundvall and know -w hat
Johnson (1 9 9 4 )  know-w hy
Blaekler (1 9 9 5 )  encoded  
knowledge
Blum entritt and codified 
Johnston (1999) knowledge
e m b e d d ed  know ledge 
em brained  know ledge
com m on
knowledge
know -w ho
encultured
knowledge
social
knowledge
knowing-how 
ta c it  k n o w ledge  | 
know -how
em bodied
know ledge
em bod ied
know ledge
Source: Adapted from Blumentritt and Johnston (1999)
Explicit versus tacit knowledge
Explicit knowledge is defined as a eomponent of knowledge that is articulated and 
presented in a symbolic form or formal language, such as numbers and words (Nonaka and 
Takeuchi, 1995; Saint-Onge, 1996; Alavi and Leidner, 2001). Explicit knowledge can be 
communicated and transmitted easily between individuals in various forms, sueh as spoken 
words, written reports, manuals, books and the like. Through a readily transferable form, it 
can be reused in a eonsistent and repeatable manner. Moreover, it is what can easily be 
transformed into information and data which then are captured, stored and processed 
through information technology (Nissen, 2002).
19
Chapter 2 - Knowledge management and innovation
On the other hand, taeit knowledge is a component of knowledge that is hard to articulate 
and difficult to communicate with others. Tacit knowledge resides in people’s mind, 
beliefs and behaviours; it is a result of personal experiences (Saint-Onge, 1996). It is 
deeply affected by the context of the possessors of the knowledge (Alavi and Leidner, 
2001; Tiwana, 2002). "We can know more that we can teW is how Polanyi (1967) further 
explained taeit knowledge. Snowden (1999) added that tacit knowledge is something that 
is simply known, possibly without the ability to explain. There are two dimensions of tacit 
knowledge: technical and cognitive (Nonaka et a l, 2000). The technical dimension, often 
referred to as ‘know-how’, encompasses informal personal skills, crafts and insights in a 
specific context, whereas the cognitive dimension refers to personal mental models 
consisting of beliefs, values paradigms and viewpoints which are deeply ingrained in 
people’s minds and shape the way they perceive the world. Consequently, tacit knowledge 
is highly personal and not easily expressible; it is difficult to codify, formalise, express and 
communicate. However, it can be shared and developed through people's actions and 
interactions. Polanyi (1967) argued that taeit knowledge is obtained and retained through 
experienee. When people perform a task repeatedly in a similar way, tacit knowledge is 
embodied in their mind and practice; or when a task is tried out or performed in a new 
way, new tacit knowledge is generated and learned. Table 2.2 compares the distinct 
characteristics of explicit and tacit knowledge.
Table 2.2: Comparison between explieit and taeit knowledge
Explicit kn ow ledge Tacit kn ow ledge
Similar terms articulated, codified, encoded form al 
knowledge
implicit, embodied, informal, 
personalised knowledge
Natural form s articulated in symbolic form or form al 
language
resides in human mind, behaviour and 
perception
Presenting form s documents, manuals, specifications, 
scientific formulae and the like
experiences, actions, ideas, skills and 
practices
Mode of transfer processed and shared in the form  o f data developed and shared through human 
interaction
Key strengths • reusable in a consistent and 
repeatable manner
• captured, stored and transm itted  
easily through information technology
• rarer and possessing more valuable 
than its counterpart
• inimitable and non-substitutable
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In an organisational context, both explicit and tacit knowledge permeate daily life and 
contribute to the fulfilment of organisational goals. Explicit knowledge may be stored as a 
written proeedure, minutes of a meeting or a chain of e-mail correspondence, and then used 
to support a decision-making process. Conversely, tacit knowledge is skills, experience and 
expertise residing in employees’ minds. While explieit knowledge can be purchased, 
stolen, or re-invented, tacit knowledge cannot be easily shared. Lee (2002) argued that tacit 
knowledge plays an essential role in organisations as a lot of organisational knowledge 
exists in that form. Since any organisational aetivity requires human aetions to carry it out, 
explicit knowledge needs to be internalised (made tacit) to employees’ minds before it can 
be used. However, explicit and tacit knowledge should not be considered separately as they 
are complementary and form a spectrum (Polanyi, 1967; Snowden, 1999). Explicit 
knowledge without taeit insight is likely to lose its sense quickly. Nonaka et a l (2000) 
added that new knowledge is created through interactions between tacit and explicit 
knowledge, rather than from tacit or explicit knowledge alone; this is further discussed in 
the next section.
2.2.3 Knowledge conversion between explicit and tacit knowledge
Although the dichotomy of knowledge into tacit and explicit forms is generally aeeepted, 
knowledge that is considered an organisation’s competitiveness, such as experience of 
skilful staff and good practiee in a production process, typically resides in tacit form rather 
than explieit form. Explicit knowledge is a form of knowledge that can be aecessed, 
acquired or transferred easily, whereas tacit knowledge is a form of knowledge only known 
by an individual or some parts of an organisation. By its nature, tacit knowledge generally 
embedded in individuals is difficult to capture, articulate and transfer, and is likely to be 
lost over time due to the retirement or resignation of employees. To maximise the use of 
tacit knowledge, processes of extraction and translation are essential to make taeit 
knowledge explicit throughout an organisation. When explicit, knowledge is much easier 
to access, disseminate, use and apply. These actions on knowledge lead to the idea of 
knowledge conversion. Nonaka and Takeuchi (1995) proposed the idea of knowledge 
conversion between explicit and tacit knowledge which categorises the conversion 
process,also known as the "SECIprocess", into four different modes of the knowledge life­
cycle:
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• socialisation: individual tacit knowledge is shared or transferred through soeial 
interaetion, such as spending time together or sharing direct experience;
• externalisation: tacit knowledge is articulated to become explicit knowledge, such 
as concepts, images, and written documents;
• combination: separate explieit knowledge is eonnected to beeome systemic explicit 
knowledge, such as a report analysing discrete pieces of information collected 
throughout the company; and
• internalisation: explicit knowledge is embedded into an individual’s mind to 
beeome individual tacit knowledge, such as attending a training programme or 
reading documents or manuals about the job and the eompany.
Figure 2.3 illustrates the concept of knowledge conversion through the SECI process. Taeit 
knowledge can be articulated into explieit knowledge through the process of 
externalisation. It is the way that embedded knowledge is crystallised and expressed in an 
easily accessible form. This form of knowledge allows it to be disseminated amongst 
others and then further developed into more systematic and complex sets of explieit 
knowledge through the combination process. Through the learning process of individuals, 
internalisation turns advanced explicit knowledge into tacit knowledge. With socialisation, 
existing tacit knowledge can be expanded and new tacit knowledge can be formalised via 
experience sharing, such as social participation in communities of interest or practiee.
Figure 2.3: Knowledge conversion process
>  Tacit Tacit
Socialisation Externalisation
Em pathising A rticulating
I—
Embodying C onnecting
Internaiisation Combination4K
Explicit Explicit ^
Source: Nonaka et al. (2000, p.12)
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At each mode of the conversion process, knowledge is converted or extended, and then 
delivered to the next mode. As a result, the spiral flow of knowledge is formed through the 
interaction between these four modes. Altogether, the SECI process enhances knowledge 
creation within and knowledge expansion across an organisation. Alavi et al. (2001) added 
that interaction between tacit and explicit knowledge enhances the ability of a company to 
create as well as expand knowledge in both quality and quantity. Due to the fact that the 
knowledge-creating process is essentially specific to context, Nonaka et al. (2000) 
suggested that, apart from knowledge conversion, it also requires a physical context, which 
they referred to as namely 'B a \ and knowledge assets working together with other sub­
processes. Therefore, the knowledge spiral is formed and controlled through the interaction 
between all these components.
The conversion process presents the active nature of knowledge. As knowledge requires 
knowers, i.e. people who acknowledge, recognise, understand and are aware of its 
existence, the process of knowing needs to be intertwined with human activity and 
experience (Mclnemey, 2002). As a result, knowledge is dynamic because it is changing 
constantly through experience and learning. This makes knowledge more valuable than 
information and data, as it is closer to action (Davenport and Prusak, 1998). Consequently, 
unlike information and data that can be inscribed on paper or stored in databases, 
knowledge cannot be treated only as a still object. In organisations, knowledge can be 
reinforced actively and dynamically through the course of routines, processes, practices 
and norms (Davenport and Prusak, 1998).
2.3 KNOWLEDGE IN AN ORGANISATIONAL CONTEXT
As today’s global economy has been stimulated by rapid evolution of the business 
environment and technologies, successful companies are those able to sustain their 
eompetitiveness and ensure their market position in the long term. Drucker (1969) noted in 
his book, 'The Age o f Discontinuity', that knowledge had ‘become the central capital, the 
cost centre and the crucial resource o f the economy In addition, it was proposed by Bell 
(1973), in the book of 'The Coming o f Post-Industrial Society’, that the developed 
economies, having moved from agrarian to industrial in the 19^  ^century, moved in the 20*
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into a service- and knowledge-based post-industrial society. Since then, the term 
'knowledge economy ’ has been popularised.
The knowledge economy is defined as 'an economy in which growth is dependent on the 
quantity, quality, and accessibility o f the information available, rather than the means o f  
production' and 'an economy based on creating and trading ideas and information', 
according to the Oxford and Cambridge dictionaries respectively. The common implication 
in these definitions is that ideas and information are significant components of a 
company’s value. Therefore, a key concept of the knowledge economy is that knowledge, 
often in an intangible form, can be treated as a resource or asset creating a high value 
return to a business. The idea was supported by Drucker (1999) who stated that 'the most 
valuable asset o f a 2 f  ^ -century institution, whether business or non-business, is its 
knowledge workers and their productivity.' Also from his work, he described the term 
‘knowledge worker’ as a worker who works with his or her head (not hands) to produce 
ideas, knowledge and information. This is in line with the idea of Al-Hawamdeh (2002) 
which links economic success to advances in knowledge creation or an ability to translate 
knowledge into products and services. In this respect, knowledge, especially unique, 
inimitable and valuable knowledge, is a strategic asset for the future growth of a company.
As the importance of knowledge has been recognised by organisations, another concern is 
placed on ‘what is considered the valuable knowledge o f  an organisation? ’ The following 
section provides a discussion on organisational knowledge from two different viewpoints, 
namely knowledge assets and organisational knowledge. Literally, the former regards 
knowledge as another form of organisational asset, whereas the latter considers knowledge 
an organisational heritage accumulated over time.
2.3.1 Knowledge assets
Knowledge assets are an organisation’s specific resources necessary for value creation 
(Nonaka et a l, 2000). This view considers knowledge one of the most important assets for 
sustaining the competitiveness of an organisation. For example patents, trademarks, 
copyrights, brands, procedures, market research and customer information can be counted 
as explicit knowledge assets. On the other hand, more elusive forms of knowledge, like
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skill, experience and expertise of individuals or teams, are considered tacit knoAvledge 
assets. Whether explicit or tacit knoAvledge assets, organisations need to evaluate their 
value to the organisation because some of them may create more value than others, while 
some may not even have enough value to be worthy of attention.
According to Nonaka et a l, (2000), knowledge assets evolve constantly over time and new 
knowledge assets can be created from existing ones. As they are firm-specific resources, 
knowledge assets need to be built and used internally in order for their full value to be 
realised. Nonaka et a l (2000) classified knowledge assets into four categories. Firstly, 
experiential knowledge assets comprise the shared tacit knowledge built through common 
experience amongst staff, customers, suppliers and affiliated parties. Secondly, conceptual 
knowledge assets are explicit knowledge based on concepts held by staff and customers, 
such as product concept, product design and brand equity. Thirdly, systematic knowledge 
assets consist of systematised and packaged explicit knowledge which can be transferred 
easily, such as documents, databases, patents and licences. Lastly, routine knowledge 
assets are tacit knowledge embedded in routine actions or practices, e.g. know-how in 
daily operations and organisational culture. Figure 2.4 présentes Nonaka’s concept of 
knowledge assets.
Figure 2.4: Knowledge assets
Experiential know ledge asse ts
Tacit knowledge shared through 
common experiences
• Skills and know-how of individuals
• Care, love, trust, and security
• Energy, passion, and tension
Conceptual know ledge assets
Explicit knowledge articulated through 
images, symbols, and language
• Product concepts
• Design
• Brand Equity
Routine know ledge assets
Tacit knowledge routinised and 
embedded in actions and practices
• Know-how in daily operations
• Organisational routines
• Organisational culture
System ic know ledge a ssets
Systemised and packaged explicit 
knowledge
• Documents, specifications, manuals
• Database
• Patents and licenses
Source: Nonaka et a l (2000)
Another term having a meaning very close to knowledge asset is 'intellectual capital'. 
Harrison and Sullivan (2000) defined intellectual capital as 'knowledge that can he 
converted into profit’. In this sense, compared to the concept of knowledge asset, 
intellectual capital shares a common idea of value earning. Three types of capital constitute 
intelleetual capital: structural, human and customer (Ldvinsson, 2000). Structural capital
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refers to the intemal-structure components, generally context-specific, such as strategies, 
culture and core competencies. Human capital concerns the unique tacit knowledge of 
individuals. It is claimed as the most important intangible asset, especially in terms of 
iimovation (Stewart, 2001). Different from the previous two types, customer capital is 
about external intangible assets which have a role in determining the market position and 
strength of an organisation.
The intellectual capital is closely associated with the terms intellectual asset and 
intellectual property (Egbu, 2004). According to MeConnachie (1997), intellectual asset 
has a more tangible sense, compared with intelleictual capital, as it is knowledge 
conceptualised for a particular purpose within a specific context. Sullivan (1999) referred 
to intellectual assets as the codified knowledge owned by a company. It resides in a 
company and cannot be taken away like the human capital that be lost with turnover of 
personnel. Egbu (2004) elaborated that once the tacit knowledge of an employee is 
transferred into an explicit form it can be codified and stored in the organisational 
knowledge base, thus becoming an intellectual asset. Furthermore, to ensure that such 
codified knowledge cannot be replicated by anyone else in the market, an intellectual asset 
can be legally protected as intellectual property in the form of copyrights or patents 
(MeConnachie, 1997; Sullivan, 1999). Figure 2.5 presents the relationship among these 
three terms, as one is a subordinate class of another.
Figure 2.5: Intellectual capital, intellectual asset and intellectual property
Intellectual property - registered knowledge 
Patents, Brands, Copyrights and etc.
Intellectual asset -  unregistered but codified knowledge 
Drawings, Software, Blueprints, Written trade secrets. Databases, Formulae and Recipes
Intellectual cop/to/- uncodified human and organisational capital
Collective corporate knowledge, individual employee skills and knowledge. Know-how, 
Organisational culture and Customer satisfaction
Source: Alsadhan (2007)
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2.3.2 Organisational knowledge
In a company, organisational knowledge is the organisational heritage of accumulated 
skills, experience and processes over time and it is used as leverage to attain competitive 
advantage (Alsadhan, 2007; Yang et a l, 2010). Those knowledge components make the 
company distinctive from other companies. In fact, much of existing knowledge is not 
uniquely available to any specific company; it is quasi-public and accessible by other 
companies (Matusik and Hill, 1998). Nevertheless, when it is adopted or applied within a 
company, specific skills and competences will be developed and accumulated inside the 
company, which then leads to organisational knowledge unique to that company. 
Fundamentally, it is the individual who creates the dynamic of organisational knowledge, 
by generating, retaining, and propagating it (Smith, 2001). Therefore, organisational 
knowledge is not just about a collective of knowledge assets held by individuals, but rather 
it also includes knowledge assets socially embedded in organisational relationships. These 
relationships, often perceived in the form of organisational processes, procedures, routines 
and structures, are incorporated in a company and cannot be transferred to others without 
individuals moving and duplicating the patterns of working together (Walczak, 2005). 
Consequently, skills of companies do not change through employee turnover; employment 
of new staff or retirement of old staff does not affect a company’s expertise. In practical 
terms, several aspects can be used to analyse the knowledge base of an organisation, and 
each aspect examines organisational knowledge from its distinct viewpoint. Two 
viewpoints were reviewed in this section: hierarchical-structure and component view 
versus architecture view. These aspects could enable a company to understand the nature 
of a company’s existing knowledge and select appropriate mechanisms to facilitate the 
transfer of knowledge across the company.
2.3.2.1 Hierarchical-structure view
From the aspect of knowledge structure, the traditional hierarchical management structure 
can be used to categorise corporate knowledge assets by the holder levels, from individual, 
group and then organisation. As this structure presents the chain of command in a 
company, it also presents the way that knowledge develops in a company (Walczak, 2005). 
Typically, knowledge assets grow vertically from individuals to the organisation. Put 
differently, when knowledge workers team up together as a group to serve any specific
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fonction or purpose, individuals’ knowledge assets will be shared across the group and 
consequently the group’s knowledge assets will be developed, and similarly for the 
organisation’s knowledge assets.
Individual
What is of concern about knowledge assets at the individual level is the ‘tacit dimension’. 
The tacit knowledge of individuals, such as skills and experience, is difficult to articulate 
and communicate, and its application is likely to influence the success of a company. 
Practically, individuals’ knowledge can be easily and readily mobilised in and .out of a 
company through the process of personnel employment (Matusik and Hill, 1998; Walczak, 
2005). A range of approaches are employed to maintain individuals’ knowledge within a 
company, for instance knowledge codification and employee retention.
Group
Knowledge assets at a group level are the result of a community of knowledge workers 
(Walczak, 2005). The knowledge community could be composed of personnel working in 
the same fonctional area (e.g. departments), or teamed up with personnel from different 
backgrounds (cross-fonctional teams). As a department is a form of fonctional group 
working in a common area of knowledge or responsibility, its members are more focused 
on its particular knowledge and tend to promote the development of new knowledge in its 
particular area. Knowledge of the department could be represented in several tangible 
forms (e.g. databases of customers, lab books, machine blueprints and meeting minutes), as 
well as less tangible forms (e.g. operating procedures, testing protocols, and quality-control 
processes). A cross-frmctional team, as opposed to a department in terms of its group 
composition, is more diverse and likely to focus on knowledge-oriented problem solving. 
Specific knowledge required for a fonctional team needs to be identified at the time of 
team establishment in order to recruit knowledge workers from relevant knowledge 
backgrounds. Cross-functional team members bring a diversity of tacit knowledge and 
skills to the team and also provide knowledge sharing from their knowledge team back to 
their original fonctional areas (Walczak, 2005). Over time, knowledge and expertise is 
developed and accumulated within a knowledge group, which enables the group to
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specialise its functional capabilities. Consequently, this process makes a group’s 
knowledge assets more complicated to replicate.
Organisation
The scope of a knowledge group is limited to a specific business function or a particular 
problem assigned to the group, which results in limited knowledge sharing throughout a 
company. However, some knowledge needs to be shared extensively at organisation level. 
Such knowledge is often embedded in the company’s procedures and rules, in the 
company’s culture and structure, and in f he company’s own history. Being considered as a 
basis of a company’s competitive advantage, this type of knowledge is required to enable 
development and deployment of other knowledge assets (Walczak, 2005).
2.S.2.2 Component view versus architecture view
The view of component-architecture has its basis in the model of Henderson-Clark (1990), 
which considers knowledge assets in two dimensions: component knowledge and 
architectural knowledge. Component knowledge relates to discrete components of 
knowledge that are incorporated in an organisation's operation. Each element of component 
knowledge constitutes just one relevant aspect, but together they support the overall 
structure of organisational knowledge. Skills, knowledge, resources and technical systems 
held individually by staff, as well as collectively by groups within a company, can be 
considered the component knowledge of a company (Matusik and Hill, 1998). 
Architectural knowledge, on the other hand, is the knowledge that is required for 
coordinating various knowledge components as a whole (Matusik and Hill, 1998). 
Actually, each company has its own structures and routines for integrating knowledge 
components into productive use. These structures and routines are unique administrative 
heritage evolving endogenously over time, which makes them highly path dependent and 
difficult to be reproduced by competitors. Consequently, architectural knowledge is 
inimitable and non-substitutable and considered to be a source of competitive advantage. 
The concept of architectural knowledge appears to be similar to knowledge assets at an 
organisation level, consequently architectural knowledge can be found in the culture, 
strategy, structure and procedures of a company.
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As organisational knowledge is composed of both component and architectural knowledge, 
it is important to understand the relationship between them. Although both types of 
knowledge are sources of competitive advantage, architectural knowledge is more 
concerned with its long term contributions to competitive position, as it influences the 
development of component knowledge over time (Matusik and Hill, 1998). In this regard, 
the real source of a company's competitiveness is not its component knowledge, but its 
architectural knowledge which emphasises and facilitates continual improvement of the 
organisation’s component knowledge.
2.4 KNOWLEDGE MANAGEMENT
In the knowledge economy, recognition of the importance of organisational knowledge is 
growing. Wealth is generated through the exploitation of intellectual capital, and 
knowledge has become an indispensable resource for creating a sustainable competitive 
advantage (Stewart, 2001). Knowledge is a key ingredient for product and service 
development; also, knowledge is counted as an invaluable and manageable asset, essential 
for increasing and sustaining human and organisational performance (Davenport and 
Prusak, 1998). There are increasing numbers of initiatives to find effective ways to manage 
the flow of knowledge. In this regard, KM is considered to be a strategy to make 
knowledge available, at anytime, anywhere and in any form, to those who need it (Nonaka 
and Takeuchi, 1995; Davenport and Prusak, 1998).
2.4.1 History of KM
Managing knowledge is not a new concept; it has been seen for centuries in families, 
societies, organisations and institutions. In family businesses, the head of the family passes 
down commercial wisdom to the children; in the craftsmen tradition, masters teach their 
apprentices carefully; and in companies, workers exchange ideas and know-how on the job 
(Hansen et a l, 1999). However, the term ‘knowledge management’ was first introduced in 
1986 at a European management conference (Hsieh, 2007), and popularised in the mid- 
1990s (Chong and Choi, 2005). By 1990, a number of management consulting companies 
had instigated an in-house KM programme, and several well-known U.S., European and
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Japanese firms had embraced a focused KM programme (Barclay and Murray, 2000). This 
was supported by Hansen et a l (1999) who argued that the concept of KM has existed 
since the early 1990s when the large consulting firms, e.g. Andersen Consulting and Ernst 
& Young, began committing their resources to the implementation of KM practices and 
technologies. Since then, an important number of publications have been published and 
series of conferences have been established in academic and business fields (Alazmi,
2003). According to Alsadhan (2007), among seminal publications of modem 
management, the works having important contributions to the KM field include the 
'Brainpower' by Stewart and Kirsch (1991); Wiig's three-volume work published in 1993- 
1994; 'The Knowledge-Creating Company' by Nonaka and Takeuchi (1995); and ‘ Working 
Knowledge' Davenport and Prusak (1998).
2.4.2 Definition of KM
Since KM emerged as a management initiative, various definitions have been proposed. 
Researchers defined KM from different perspectives and each definition relies on the 
researcher’s view in perceiving 'what knowledge is', and 'what kind o f knowledge needs to 
be managed' (Nonaka, 1998; Davenport et a l, 1996; Alavi and Leidner, 1999). 
Consequently, the term is not easy to define as it contains multiple concepts and 
representations.
A range of definitions have been proposed with regard to different aspects of 
organisational knowledge. Grey (1996) defined KM as an audit of intellectual assets to 
protect them from decay, and seek opportunities to enhance decisions, services and 
products through adding intelligence, increasing value and providing flexibility. Finneran 
(1999) regarded KM as a discipline that assists the spread of knowledge o f individuals or 
groups across companies in ways that directly affect performance. Bertels (1996) defined 
KM as ‘the management of the organisation towards the continuous renewal of the 
organisational knowledge base'.
In respect of the value creation of knowledge, Liebowitz (1999) proposed a short definition 
of KM, as the process of creating value from an organisation's intangible assets. Davenport 
and Pmsak (1998) defined KM in more elaborate terms, as the management of a
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corporation’s knowledge through a systematic and organisation-specific process for 
acquiring, organising, sustaining, applying, sharing and renewing both tacit and explicit 
knowledge from employees to improve organisational performance to create value. Gupta 
et al. (2000) defined KM as a process that assists organisations to find, select, arrange, 
distribute and transfer important information and expertise essential for activities such as 
problem solving, strategic planning and decision making. Table 2.3 summarises other 
definitions of knowledge management. It is noted in these definitions that knowledge 
management refers to unique processes related to manipulation of organisational 
knowledge. These processes underpin the functions of knowledge acquisition, creation, 
sharing, transfer and exploitation. Also, it is highlighted that the management of 
knowledge is intended to return benefits to companies and these benefits are in line with 
the business strategy of those companies (e.g. new opportunities, new business values or 
competitive advantages).
Further, some scholars suggested that KM requires a total organisational transformation, 
including organisational culture, structure and management style (Sveiby, 1997; Buckman, 
1998; Davenport and Prusak, 1998). Egbu (2004) argued that perceptions of 'what 
knowledge is' can affect researchers’ position regarding KM. For example, if knowledge is 
perceived as an intangible asset, the focus of KM is to extract value from this intangible 
resource and prevent its loss. With this perception, people will be managed to be 
productive, and mechanisms to prevent them from leaving a company are likely to be 
implemented. On the other hand, if knowledge is perceived as creative capability, the heart 
of KM is to encourage creative individuals to drive companies. This perception emphasises 
the learning process in an organisation.
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Table 2.3: Definitions of knowledge management
A uthor D efin ition
Wiig (1997) Effective management of knowledge processes in order to 
maximise the enterprise’s knowledge-related effectiveness 
and returns from its knowledge assets and to renew them 
constantly.
Skyrme and Amidon (1997) The management processes and tools to create and harness 
knowledge in a systematic way, i.e. its identification, 
classification, sharing and exploitation in both products and 
processes.
Quintas eta l. (1997) The process of continually managing knowledge of all kinds 
to meet existing and emerging needs, to identify and exploit 
existing and acquired knowledge assets and to develop new 
opportunities.
Demarest (1997) Systematic underpinning, observation, instrumentation, 
and optimisation of a firm’s knowledge
Holsapple and loshi (2000) Make needed knowledge available to appropriate processes 
effectively and timely to perform activities
Darroch (2003) The process that creates or locates knowledge and manages 
the sharing, dissemination, and use of knowledge within 
the organisation
Chong and Choi (2005) Management of organisational knowledge for creating 
business value and generating a competitive advantage.
Park and Kim (2006) Referring to the R&D process, it is a process to transform 
information on technological advancements and m arket 
demands into knowledge which can be used for developing 
new product concepts and process designs.
du Plessis (2007) A planned and structured approach to manage the creation, 
sharing, harvesting and leveraging of knowledge as an 
organisational asset, to enhance a company’s ability, speed 
and effectiveness in delivering products or services for the 
benefit of clients, in line with its business strategy.
2.4.3 KM schools of thought
Historically, there has been a continuous debate between eastern and western philosophies 
of knowledge, specifically the contrast between U.S. and Japanese approaches to KM, as 
summarised in Table 2.4 (Cohen, 1998). According to Egbu (2004), western philosophy 
stresses the authority of explicit knowledge in the search for truth, whereas Eastern 
philosophy emphasises the pre-eminence of tacit knowledge in epistemology.
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Table 2.4: U.S.-Japanese contrast on KM
W est East
Focus on Explicit Knowledge Focus on Tacit Knowledge
Re-Use Creation
Knowledge Projects Knowledge Cultures
Knowledge Markets Knowledge Communities
M anagement and M easurem ent Nurturing and Love
Near-Term Gains Long-Term Advantages
Source: Cohen (1998)
Due to changes in the business environment, such as globalisation, business downsizing, 
trends in product-and-service convergence, vast development of technologies, and the 
introduction of the Internet (Davenport & Prusak, 1998; Barclay and Murray, 2000), the 
importance of KM has become more of an issue than ever before and a range of disciplines 
has been involved (Bashir, 2007). Currently, three major schools of thought are linked to 
KM research (Alsadhan, 2007).
One school focuses on the use of IT as a primary vehicle for organising and processing 
knowledge. With this view, KM is primarily an IT issue. Supporters of this view usually 
come from a background of computer/information science. Hence, knowledge is perceived 
as an object and KM is referred to as ‘management o f  information' (Sveiby, 1997; Alavi 
and Leidner, 2001; Chong and Choi, 2005). Attention here is mainly on explicit knowledge 
with computer networks and groupware tools being key, for instance creating databases for 
storing information and making the information available through computer networks 
(Martensson, 2000).
Secondly, another school emphasises the human resource issue, especially organisational 
culture and collaboration. With this view, knowledge is perceived as skills and know-how 
possessed by individuals, or competencies of organisations, and attention is mainly on tacit 
knowledge. Supporters of this view generally come from a management, philosophy, 
psychology or sociology background. Thus, KM is referred to as "management o f  people ' 
(Nonaka and Takeuchi, 1995; Davenport and Prusak, 1998; Alavi and Leidner, 2001; 
Chong and Choi, 2005). For instance, sharing and learning culture has a crucial and 
positive influence on development of skills, knowledge and resources.
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Finally, the third school believes that the adoption of a holistic view of KM could enable 
organisations to identify critical knowledge domains, to enumerate most immediate and 
future knowledge priorities, and to work towards building critical knowledge systems and 
embedding work systems within them (Alsadhan, 2007). It advocates a multidisciplinary 
approach to understanding and researching the field of KM. Adoption of this view helps 
organisations identify the most appropriate set of KM practices and determine how a range 
of organisational support, such as organisational culture, organisational environment and 
information technology (IT), can best enable these well-configured, integrated, enterprise- 
wide knowledge systems and embed work systems within them.
2.4.4 KM process
Based on the definitions of KM (section 2.4.2), KM is regarded as a collection of processes 
to manipulate organisational knowledge and several models of KM process have been 
proposed by researchers (Nonaka and Takeuchi, 1995; Soliman and Spooner, 2000; 
Tiwana, 2002; Xu et a l, 2010). Each model was developed from the researcher’s specific 
viewpoint, and thus a range of unique knowledge processes were included in the model. 
With regard to both explicit and tacit knowledge embedded within people and the 
organisation, the KM process fundamentally aims at creation, utilisation and dissemination 
of knowledge in the organisation (Oliveira and Goldoni, 2006). From among various 
proposed models, the adapted version of Xu et al. (2010) was used in this research to 
identify three stages of the KM process:
• Creation: concerns the creation or emergence of new knowledge. It includes all 
relevant processes to create and acquire new knowledge from various sources, as 
well as encourage people to advance their knowledge.
• Organisation: concerns the organising of existing knowledge. By aiming at making 
the right knowledge available to the right people, it includes the processes of 
knowledge codification, embodiment, dissemination and maintenance.
• Application: concerns the utilisation of knowledge. The use of knowledge to meet 
critical competitive needs and solve problems is considered an ultimate outcome of 
KM efforts; hence the aspect of knowledge application needs to be involved.
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Figure 2.6: Models of KM process
Authors Creation Organisation Appiicatian
Quintas e ta l.  (1997) Creating /  Acquiring Capturing /  Sharing Using
Demarest (1997) Construction D issem ination/E m bodim ent Use
Davenport and Prusak 
(1998) Generation
Codification /  Coordination 
/T ransfer
Soliman and Spooner 
(2000) Create
C a p tu re / Organise 
/A ccess Use
Tiwana (2002) Acquisition Sharing Utilisation
Darroch (2003) Acquisition Dissemination Utilisation
Fong and Choi 
(2009)
Acquisition
/C rea tion
S to ra g e / Distribution 
/  Maintaining Use
Xu e ta l. (2010) Creation Processing Usage
Source: Adapted from Oliveira and Goldoni (2006); Tan e t al. (2009); Mishra and Bhaskar (2011)
2.5 INNOVATION AND KNOWLEDGE MANAGEMENT
Today’s global economy has been stimulated by rapid evolution of the business 
environment and technologies. The contraction of product and technology life cycles 
nowadays forces companies to refresh their portfolio more agilely than ever (Seidler-de 
Alwis and Hartman, 2008). Successful companies are those able to sustain their 
competitiveness and ensure their market position in the long term. Whether retaining a 
competitive position or attaining better revenues, it is essential for companies to adopt 
innovation in their business; innovation seems to be a premise of this intricate situation. 
Consequently, sustainable and competitive advantage can be derived from adopting 
innovation in the organisation.
Although the size of the company or possession of complementary assets can traditionally 
be claimed as mediators leading a company to competitive advantage, other factors, such 
as mobilising knowledge, skills and experience to create new products, services or 
processes, have increasingly been recognised (Tidd et a l, 2005). As knowledge forms the 
basis of innovation, innovation management is about managing various knowledge 
components to create new knowledge, ideas and solutions, in order to deal with change (du 
Plessis, 2007). However, innovation seems to become more costly, complex and risky due 
to extensive competition and rapid changes in technologies and customer preferences 
(Cavusgil et a l, 2003). This complexity has also been increased by the growth of available
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knowledge (du Plessis, 2007). The availability of knowledge, along with its utilisation and 
application, demands attention from a company pursuing better innovation performance. 
As a result, effectively managing knowledge resources could aid a company in dealing 
with the complexity of innovation.
In this section, theories of innovation related to knowledge management are reviewed and 
discussed in order to provide clearer understanding of the role of knowledge management 
in enhancing company innovation.
2.5.1 What is innovation?
The significance of innovation to economic growth has attracted the attention of academics 
and industrialists for decades. A series of studies have been conducted, at various levels 
and from various perspectives, to comprehend the nature and characteristics of innovation. 
One of a number of perspectives to have been raised is the difference between invention 
and innovation. Interestingly, the terms ‘innovation' and ‘invention' are very close in 
meaning in some aspects, but are not interchangeable. While invention often refers to ideas 
or things being new, what distinguishes innovation from invention is the concept of actions 
like ‘exploit' or ‘apply' (Smith, 2006). Trott (2008) supported this idea by suggesting that, 
besides the generation of new knowledge, broad studies of innovation tend to look at the 
application and commercial exploitation of this knowledge.
The very broad concept of innovation can be understood in various ways. As cited in Trott 
(2008, p. 14), Myers and Marquis (1969) proposed one of the most comprehensive 
definitions:
‘Innovation is not a single action but a total process o f interrelated suh- 
processes. It is not just the conception o f a new idea, nor the invention o f a new 
device, nor the development o f a new market. The process is all these things 
acting in an integratedfashion. '
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This implies that innovation is an integration of successive processes to translate the 
invention into the economy. Consequently, innovation concerns more an application of 
ideas, especially commercialisation and practicality. The following definition, proposed by 
Trott (2008, p. 15), helps to conceive innovation as a management process:
‘Innovation is the management o f  all the activities involved in the process o f  
idea generation, technology development, manufacturing and marketing o f a 
new (or improved) product or manufacturing process or equipment. '
This definition stresses that innovation is a complete composition of distinctive processes, 
concerning theoretical, technical and commercial issues. To establish itself as a technical 
and market leader, a company has to develop capabilities that influence innovation 
performance. Capability is the company’s long-term investment in talents or abilities that 
have potential for development or use. Additionally, Javidan (1998) defined capability as 
the ability to handle a given matter or utilise the available resources to create new 
resources. Therefore, "innovation capability^ can be interpreted as the ability of a company 
to manage a set of processes responsible for exploitation of new ideas which contribute to 
its future growth. The benefits of building innovation capability can both directly and 
indirectly support a company’s activities, such as reducing new product launch time, 
increasing motivation and productivity, improving staff satisfaction and retention, and 
building excellent teamwork.
2.5.1.1 Innovation as a process or an outcome of the process
According to Quintane et al. (2011), two dimensions of innovation can be identified: 
innovation as a process or innovation as an outcome o f the process. While innovation as a 
process constitutes activities undertaken by companies for developing innovation, 
innovation as an outcome relies on an objective view considering innovation as a new idea, 
solution, process, procedure or product. Quintane et al. (2011) concluded that innovation is 
usually defined as a set of processes or activities but is mostly measured on its outcome or 
a function of its outcome as a proxy, for example the number of patents, the adoption of 
innovations, or research and development expenditure.
38
Chapter 2 - Knowledge management and innovation
Innovation as a process
Considering innovation as a process permits relevant activities of innovation to be 
investigated and enhances our abilities to shape and manage it (Quintane et a/., 2011; Tidd 
et al., 2005). This idea is supported by the definitions by Myers and Marquis (1969) and 
Trott (2008) which reflect innovation as a total process of interrelated activities for new 
possibilities. For decades researchers have been studying and developing theories in this 
area. For example, RothwelFs five generations of innovation models (1994) provide a 
useful perspective of the historical evolution of the innovation process (further discussed in 
section 2.5.1.2). Tidd et al. (2005) proposed a view of innovation as a renewal process that 
businesses are likely to engage in for their survival and growth. At its heart, the process 
comprises searching, selecting, implementing, and learning. They also noted that different 
circumstances lead to different solutions; in particular, each company requires its own 
solution in its own context. Quintane et al. (2011) argued that two sequential phases are 
basically recognised in the innovation process: idea-generation phase and implementation 
phase. From another viewpoint, innovation is a result of integrating various inputs, 
processes and occurrences. Consequently, different aspects of management are taken into 
consideration, including research and manufacturing, business planning, and marketing 
(Trott, 2008).
Innovation as an outcome o f the process
By contrast, considering innovation as an outcome of the process allows innovation to be 
further analysed from other approaches, specifically classifying innovation into categories 
and identifying what constitutes innovation. Various taxonomy-based theories have been 
established from different aspects, e.g. process-product innovation, incremental-radical 
innovation, and administrative-technical innovation (Damanpour, 1991). From the view of 
proeess-product innovation, innovations could possibly be differentiated into three 
principal forms based on the idea of application: product, service and process innovations 
(Smith, 2006). Inevitably, product innovations attract more attention from the public than 
their counterparts as they are the most obvious and tangible innovation. However, process 
innovations, typically referred to as a new or significantly improved way of creating and 
delivering produets/services, have become well-reeognised for their bigger impact on 
society compared with product and service innovations.
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The aspect of incremental-radical innovation classifies an innovation into two distinct 
groups: incremental innovation and radical innovation. This aspect has also been referred 
to by different terminologies, but expressing the same meaning, i.e. incremental and radical 
innovation (Abernathy and Utterbaek, 1978), continuous and discontinuous technology 
changes (Porter, 1986) and sustaining and disruptive innovation (Christensen, 1997). 
Within this aspect, an innovation can be differentiated based on three major dimensions: 
the knowledge and resources involved (Abernathy and Utterbaek, 1978), the technological 
changes (Porter, 1986) and the impact upon the market competitiveness (Christensen, 
1997). For instance, an incremental innovation is basically built upon existing knowledge 
and resources within a company, frequently requires only moderate technological changes 
and is still competitive in the existing market. In contrast, a radical innovation requires 
eompletely new knowledge and resources, involves large technological advancements and 
is likely to ereate a new market specifically characterised for itself.
Additionally, by taking a knowledge-applied perspeetive, what constitutes an innovation 
could be identified by two types of knowledge (Henderson and Clark, 1990):
• Component knowledge: A  set of knowledge with well-defined function and 
working together with other sets as part of a total system
• Architectural knowledge' Knowledge required for linking different sets of 
eomponent knowledge to cooperate together as a total system
Wheelwright and Clark (1992) argued that investing in architeetural knowledge will 
enhanee the sustainable competitiveness of a company. They stressed that a produet with a 
complex arehitecture can possibly be turned into a modular design by identifying key 
knowledge components of the product and the interfaces amongst them.
In summary, whichever dimension is taken into consideration, innovation is fundamentally 
about knowledge, or, more specifically, about integrating various sets of knowledge to 
create new possibilities (Tidd et a l, 2005). Sueh knowledge can be evident in two forms, 
i.e. as explicit or tacit knowledge, and may eome from different sources, existing internally 
or being acquired externally.
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2.5.1.2 Innovation models
Innovation models are theoretieal models developed to elueidate the nature of innovation 
proeess. Innovation models enhance our understanding of the way in whieh companies try 
to manage their innovation (Tidd, 2006). Actually, innovation models have been 
eontinually evolving since the mid-twentieth century and have changed a great deal over 
time. Three popular innovation models proposed by Abernathy and Utterbaek (1978), 
Rothwell (1994) and Chesbrough (2003) are discussed in this section.
Abernathy - Utterbaek Model
Abernathy and Utterbaek (1978) developed an innovation model to illustrate the 
interactions and linkages amongst the factors of innovation type, product characteristic, 
competition environment and organisational structure. The model is divided into three 
consecutive phases: fluid, transitional and speciflc, in that order.
Starting with the fluid phase, which is where uncertainties of teehnology and of the market 
still exist and many changes could take place with significantly variant outcomes, and the 
competition will not be fierce due to uncleamess of potential applications of the innovation 
and ambiguity of market direction. The potential produet relies on differentiated features 
and small firms with high-skilled personnel can easily enter the market. There are two 
main strategies for a company in this phase: establishing ‘dominant design' which then 
will beeome the standard of the market, or taking control of complementary assets to gain 
competitive advantage in future. A signal of entering the transition phase is when 
technology applications and customer needs seem more obvious and some standards have 
emerged. The ‘dominant design’ dominates the market by compelling upcoming products 
to comply with its main components and underlying core characteristics, and rewards its 
owner with the benefits of possessing technologies and knowledge. The ehosen strategies 
will coneentrate on product positioning and production capacity. As a result, mass 
production will be deployed and process innovation will be introduced in order to increase 
production efficiency. Finally, in the spécifié phase, manufacturing processes will rely 
heavily on special equipment and high-skilled labour beeomes less important because of 
converting to commoditisation. This, in turn, increases the bargaining power of both 
suppliers and customers, and brings more intense competition to the market. Consequently,
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effective management of complementary assets, such as supplier relations, distribution 
channels and others, will impede new entrants and enable incumbents to secure their 
position.
RothwelVsfive-generation model
One of the most well-recognised models is ‘RothwelVs jive generations o f innovation 
models’ (1994). The model provides a historical perspective, from the early days of the 
1950s to the present day. It suggests that the innovation process has evolved from simple 
linear models to increasingly complex interaetive models (Table 2.5).
Table 2.5: RothwelTs five generations of innovation models
Generation - Model Company resp on se M anagerial approach
-  Technology-push model Corporate research labs • Stimulating scientific advances
• Choosing location after competencies
2nd _ Market-puU model Business unit development • Ideas gathered from market
• Appointing internal customers
3’’^  ^-  Coupling model R&D projects • Integrating R&D and marketing
• Evaluating long-term technology 
strategies
-  Integrated model Cross-functional projects • Parallelising activities
• Involving suppliers and lead customers
gth _ DJetwork model Cross-boundary alliances • Involving company network
• Focusing on integration of systems
Source: Adapted from Rothwell (1994)
At the early stage, the linear model, which treats innovation as a linear sequential process, 
dominated the management style of new product development. The eoncept of innovation 
that was reflected in the linear model at that time was divided into two sehools of thought: 
‘technologypush’ and ‘marketpull’ (Rothwell, 1994). The major difference between these 
two concepts is the origin of a newly arising opportunity. The technology push is based on 
the assumption that advancement in science and technology development leads to a new 
successful solution or application which finally will find its place in the market. The 
market pull, on the other hand, is signalled by the needs of customers whieh create the 
opportunity for new solutions to serve those needs. Although these two approaches were 
popular at that time, ‘technology push’ from 1950s to mid-1960s and ‘market p u ll’
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between early 1970s and mid-1980s, they had notable limitations which made them 
gradually decline. The technology push very much relies on a research-led perspective 
with little concern for the market, whereas the market pull places more focus on the short­
term demand side instead of long-term research.
In practical terms, either the technology-push or the market-pull model alone is imperfect 
in practice. Successful innovation in many industries requires an interaction between the 
two, sometimes dominated by technologies, sometimes by markets. The idea of combining 
the technology-push and market-pull models together was developed during of the early 
1970s to mid-1980s; consequently, the ‘coupling model’ was created. The coupling model 
seemed to present the best practice especially for most western companies. However, when 
the economy recovered from the recession in the early 1980s, speed of development 
became increasingly important and led firms to adopt new manufacturing management 
ideas, such as time-based strategies, just-in-time production, quality-oriented production 
and set-up reduction. Several crucial ideas of that period were introduced by Japanese 
companies which were in competition with the West in world markets. One of the most 
significant of these ideas is ‘integration development ’, in which the development of new 
products relies on project teams consisting of various departments or functions. As a team- 
based project, any relevant issues fi*om any perspective can be raised early before they 
become severe.
The advent of many strategy trends established during the 1980s, along with the faltering 
of the world economy around the mid-1980s, attracted most companies’ attention to speed 
of development. Prompt response to market needs and fast product development with new 
technologies seemed more important for a company’s competitiveness, especially in areas 
in which product cycles are short and there is a high rate of change in technology 
(Rothwell, 1994). In an intensively competitive environment, companies have to cope with 
complicated situations such as resource limitations and heavy technology investments. 
Consequently, companies need to broaden the boundaries of their activities and extend 
their focus from internal processes to the business environment, including factors such as 
customers, suppliers, distributors and competitors. Additionally, more emphasis needs to 
be placed on the ability to coordinate and integrate systems from different parties (lansiti & 
West, 1997). By exploring outside the organisation boundary, companies gain access to a 
great range of new ideas, technologies and business opportunities. In line with this logic is
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the fifth generation of RothwelTs five generations of innovation models (1994), also 
known as the ‘network model’. The term ‘network’ refers to the approach, that companies 
increasingly rely on, of collaboration with external organisations (through alliances, 
agreements or contracts) in order to draw on greater resources than ever rather than rely 
only on their own internal resources. By contracting out some peripheral tasks, while at the 
same time keeping core-competence tasks within the organisation, a process of integration 
and networking can reduce the uncertainty of the process of product development 
(Nobelius, 2004). This collaborative approach is made viable through the use of IT and 
communications, which facilitate information transfer, and the popularity of business 
outsourcing. Smith (2006) also added that the network model is not universally adopted by 
all industries, but it has proved popular in some appropriate sectors, e.g. pharmaceutical, 
aerospace and information technology.
However, even nowadays all types of innovation model continue to exist in various 
industrial sectors. The difference in the industrial context results in the deployment of 
different innovation models, and perhaps two or more models may be deployed in the same 
context. In a highly science-based industry like pharmaceuticals, for instance, companies 
lean more towards the technology-push model for securing their core competency in 
research and technology and perhaps the coupling model, with market linkages and 
feedback loops for catching up with changes in customer needs. Even so they also rely on 
the network model by working closely with small specialist biotechnology companies as a 
source of innovation.
Open innovation model
The innovation model has gradually evolved along with changes in the business 
environment over the last 50 years, from the technology-push to the network model. 
Notwithstanding, many companies still consider internal technological capability to be a 
valuable strategic asset, particularly when it contributes strongly to their core 
competencies. Retaining this valuable asset internally and protecting it from external 
accessibility might be considered a great barrier to entry to a market by competitors 
(Chesbrough, 2003). This idea was adopted by many large companies and worked very 
well when companies were smaller, markets were less competitive and technologies were 
less complicated. These days, however, relying on internal technological capability alone
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could not promise the kind of formidable growth seen before. Surprisingly, leading 
companies in many industries have been facing remarkable competition from newcomers 
which conduct far less basic research on their own. Consideration of the ways to generate 
new ideas and bring them to market shifts companies’ attention regarding innovation 
model from ‘closed innovation ’ to ‘open innovation
Closed innovation is based on a philosophy of self-reliance through which new ideas will 
be generated, developed and commercialised internally by a company itself. Open 
innovation, on the other hand, relies upon both a company’s own ideas and innovations 
from outsiders, and additionally seeks new business pathways outside for deploying its in- 
house ideas. In a study carried out in 2003, Chesbrough concluded that two significant 
factors eroding the popularity of closed innovation at the end of the 20^ century were the 
rising number of knowledge workers and the growing availability of private venture 
capital. A large number of knowledge workers mobilising in a market increases difficulties 
for companies in controlling their proprietary ideas and allows competitors to gain access 
easily to specific expertise. In addition, availability of alternative finance resources, such 
as venture capital (VC), business angels, corporate VC entities and private equity 
investors, helps start-up companies in terms of financial support to commercialise their 
ideas.
Figure 2.7: Open innovation approach
B o u n d a ry  
of t h e  Firm
R e s e a r c h
P ro jec ts
R e s e a r c h
New
Market
.  r \  C u r r e n t  
M a r k e t
D e v e l o p m e n t
Source: Chesbrough (2003)
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As presented in Figure 2.7, in deploying the open innovation approach, companies conduct 
their research projects within a porous boundary which lets innovation simply move from 
one side of the boundary to the other. Interchangeability between external and internal 
ideas as well as pathways to the market can enable a company to innovate more 
effectively.
As a further illustration, Huston and Sakkab (2006) presented a study on the radical 
strategy of open innovation of Procter & Gamble (P&G), the consumer-product giant. 
P&G’s phenomenal growth was traditionally built upon in-house innovations, enabled by 
- substantially investing in talent and research facilities, around the world. As of 2000, the 
company realised the limitations of the invent-it-ourselves model that was not able to 
sustain their high levels of growth. Therefore they changed their approach to innovation 
through the slogan "connect and develop’. This concept went much further than an 
outsourcing strategy. It is about searching for good ideas outside and finding a way to 
exploit them in harmony with internal capabilities.
Hence, a company will not confine itself to internal knowledge and internal market 
pathways. For example, intellectual property (IP), which once had been considered as a 
preventive tool in business competition, is no longer locked up in a company; instead, by 
finding new ways of using IP, more profitability can be made from it through licensing, 
joint ventures or other arrangements. However, Chesbrough also added that not all 
industries have been (or will be) migrating to open innovation. Different levels of open 
innovation can be deployed in different business contexts, from essentially closed to 
completely open. It depends mainly on the openness of the industrial environment such as 
knowledge workers, research consortia, technology providers and financial support.
2.5.1.3 Managing innovation in an organisation
As mentioned earlier in section 2.5.1, innovation needs to be viewed as a management 
process of a series activities rather than a singular event; it is the result of a combination of 
various inputs, processes and occurrences. Among various functions in an organisation, 
Trott (2008) concluded that three main functions which influentially affect innovation are 
marketing, research and manufacturing, and business planning. He added that the effective 
process of innovation development is a result of an internal recursive process focusing on
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three main areas and interacting with external inputs (Figure 2.8). As part of this process, 
organisations need to deal with internal and external factors, even those which are beyond 
their control. Regarding this reality, effective management of both internal and external 
relevant resources becomes a necessity for innovation.
Figure 2.8; Triangular dimension of organisational functions
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Source; Trott (2008: p. 26)
Business strategy
Smith (2006) mentioned that typically, in most organisations, three types of strategy, 
business, functional and product, are incorporated in a hierarchical manner. Being 
positioned at the top as a steering strategy, the business strategy is a long-term strategy 
regarding the future of the whole business. At the medium level, the functional strategy is a 
suite of strategies required for achieving the business strategy. It may correspond to 
various functions of the business, e.g. technology and marketing strategies. At the bottom 
of the hierarchy, are a number of product strategies that deal with various aspects of 
product development to deliver successful products. From another viewpoint, Trott (2008) 
proposed the concept of new product strategy. The concept highlights that the decision­
making process directing the new product strategy is a dynamic process to control both 
internal and external inputs, with consistency amongst three main strategies: corporate 
strategy, technology strategy, and marketing strategy.
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Many tools for describing the business strategy have been introduced in the past; one of the 
best known is AnsofTs matrix (1968). The matrix regards business strategy in terms of 
levels of novelty in two crucial aspects: market and product. The combination of market- 
product opportunities provides four possible strategies, each of which has an appropriate 
course of sub-strategies. Similarly, the matrix of Autio (1995) presents a typology of 
technical entrepreneurship by using technology and market aspects. Four types of technical 
entrepreneur are described: application innovators, technology innovators, market 
innovators and paradigm innovators. These four labels can be compared to the four 
possibilities addressed in Pearson's uncertainty map. Pearson (1991) proposed the map of 
uncertainty dividing uncertainty into two separate dimensions: end and means. While ‘end’ 
represents the ultimate target of the activity, ‘means ’ represents the process to achieve such 
a target. In particular, uncertainty about the eventual target is used for presenting how well 
potential products or markets are identified. On the other hand, uncertainty about process is 
used for determining the availability of the requisite tools of fulfilment. Usage of the 
uncertainty map helps to identify the extent of uncertainty and the type of activity 
undertaken.
Figure 2.9: Two-dimensional matrices for business strategy
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These matrices give us insights into the possible business strategies which an organisation
might deploy for achieving its long-term vision. To be successful in business and sustain
. 1.
an organisation’s competitiveness in the long run, medium-level strategies or functional 
strategies, such as marketing, financial, human resource management and technology 
strategies, are conceived for managing each functional unit of the organisation.
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Organisational knowledge base
Teece and Pisano (1994) argued that the direetion of a company in the future depends on 
its own capabilities: level o f technology, skills developed, intellectual property, managerial 
processes and its routines. This means the current position and knowledge base of a 
company strongly influence its future opportunities and the future activities of a company 
are constrained by its previous activities and what it has learned (Tidd, 2000).
Adler and Shenhar (1990) suggested that an organisation’s knowledge base is made up of 
five dimensions: individual assets, technological assets, administration assets, external 
assets and projects. The individual assets are the set of skills and knowledge of the 
personnel and the technological assets are the set of tangible or visible elements of the 
teehnologieal base, whereas administration assets are other specific resources that enable 
the development and deployment of the individual and technological assets, e.g. 
organisational structure, business strategies and managerial practices. These three assets 
together form the internal assets that influence organisation success (Figure 2.10). External 
relationships with suppliers, customers, potential business allies and rivals, and local 
communities are considered the external assets that the company also needs to establish 
and consolidate. Additionally, new deployment or transformation of technological, 
organisational and external assets can be learned through the projects; hence, they should 
be considered part of the knowledge base.
Figure 2.10: Knowledge base of an organisation
External environment
Qrganisations
External
assets
Individual assets
Administration assets Projects
Technology assets
Source: Trott (2008, p. 193), adapted from Adler and Shenhar (1990)
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As presented in Figure 2.10, this more realistic assessment of an organisation’s knowledge 
base shows the interrelationship between various components of an organisation. The 
effective assimilation and application of this accumulated knowledge serve to differentiate 
innovative companies from their less successful counterparts. This capability is popularly 
referred to as organisational learning.
2.5.1.4 Contributions of internal and external sources of knowledge
As innovation models are evolving, it is more obvious than ever that internal and external 
knowledge sources contribute significantly to innovation performance (Svetina and 
Prodan, 2008). Historically, know-how was likely to be developed and confined within a 
company and internal knowledge sources were crucial for boosting a company’s 
innovativeness. However, external knowledge sources are increasingly important 
nowadays. This is supported by the coming of the network model of Rothwell (1994) and 
the open innovation of Chesbrough (2003). Companies are likely to make a strategic 
decision on the use of external knowledge sources by considering their capabilities in 
handling various sources of knowledge {absorptive and transformative capacities), as well 
as their innovation patterns {incremental and radical innovation).
Absorptive and transformative capacities
Absorptive and transformative capacities refer to a company’s ability to build, integrate 
and reconfigure internal and external knowledge in response to changes in the business 
context in which the company operates. The company’s level in these capabilities 
influences the patterns of knowledge flow and the position of actors in the system (Pandza 
and Holt, 2007). The major difference between these two capacities can be determined by 
the dimension of internal-external knowledge.
Based on Cohen and Levinthal’s (1990) original definition, absorptive capacity refers to 
the ability to recognise, assimilate and then apply new or external knowledge within the 
organisation. On this basis, Liehtenthaler and Liehtenthaler (2009) defined absorptive 
capacity as an organisation’s ability to explore external knowledge. Accordingly, 
absorptive capacity in knowledge management comprises the processes of acquiring 
external knowledge and assimilating this knowledge into the organisation’s knowledge
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base (Zahra and George, 2002). In practical terms, companies need prior related 
knowledge to understand the knowledge that is absorbed (Cohen and Levinthal, 1990; 
Jansen et a l, 2005). Moreover, Chesbrough (2003) highlighted the potential benefits of 
establishing collaborative multifirm networks. External actors, such as universities and 
smaller innovative firms, are active catalysts who act as suppliers of knowledge in markets 
(Pandza and Holt, 2007).
On the other hand, transformative capacity refers to the ability to identify, gather, 
synthesise and redeploy relevant knowledge internally to meet specific current needs 
(Garud and Nayyar, 1994). Liehtenthaler and Liehtenthaler (2009) defined transformative 
capacity as an organisation’s ability to retain knowledge inside the organisation over time 
and reactivate it subsequently. To keep knowledge ‘alive \  knowledge retention needs to be 
actively managed (Lane et a l, 2006), otherwise knowledge will be lost if skills and 
routines are not used anymore or if employees leave the firm (Szulanski, 1996; Walsh and 
Ungson, 1991). Further, knowledge has to be reactivated and synthesised with additional 
knowledge in order to respond to new business opportunities (Pandza and Holt, 2007). 
Thus, in respect of knowledge management, transformative capacity refers to the processes 
of maintaining knowledge in an organisation’s knowledge base and subsequently 
reactivating this knowledge (Garud and Nayyar, 1994). Also, the more prior knowledge a 
firm has in a given field, the easier it is to maintain and reactivate additional knowledge 
(Garud and Nayyar, 1994). These benefits from prior knowledge indicate path- 
dependencies in knowledge retention (Pandza and Holt, 2007).
In summary, it could be argued that integration between absorptive and transformative 
capacities is necessary for a sustainable innovation proeess. Absorptive capacity is required 
to respond to exogenous changes, whereas transformative capacity is used to constantly 
redefine a portfolio of product or service opportunities based on endogenous knowledge. 
Together, they seem to be in line with the eoncept of dynamic capabilities, since this has 
been defined as ‘the firm's ability to integrate, build, and reconfigure internal and external 
competences to address rapidly changing environments ’ (Teece et a l, 1997:516).
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Incremental and radical innovation
The dimension of internal-external knowledge ean be used to describe the innovation 
patterns between incremental innovation and radical innovation (Abernathy and Utterbaek, 
1978). In the ease of incremental innovation, development of a new product relies on the 
existing knowledge and resources of a company. This new product involves modest 
changes in teehnology and competes with existing products in the same market. On the 
other hand, radical innovation requires completely new knowledge and/or resources, 
involving large technological advancements. It also creates a new market to replace an 
existing one. Most incumbents prefer to attach themselves to an incremental innovation 
rather than a radical innovation because their existing knowledge and resources can be 
used to leverage upcoming changes. Furthermore, they are impeded from pursuing radical 
innovation by ‘managerial mindset’ as well as ‘less motivation’. Mindset is a set of 
assumptions, methods or notations held by people or groups of people which has influence 
over these people or groups to continue to adopt or accept prior behaviours, choices, or 
tools; it, thereby, could inhibit companies from facing change. ‘Less motivation’ is another 
reason due to companies perhaps being unwilling to invest in innovation whieh will 
compete with or eliminate their existing products.
Similarly, the dimension of internal-external knowledge seems to be applicable to the work 
of Christensen (1997), regarding the dichotomy of sustaining innovation and disruptive 
innovation. A  sustaining innovation has characteristics of performance improvement in 
existing products serving mainstream customers. In contrast, a disruptive innovation 
initially appears unattractive to traditional customer segments, but appears to be of worth 
in some marginal or new segment. In this regard, knowledge of the market plays a crucial 
role. The case of the disk drive industry was used to illustrate the investigation by 
Christensen (1997). This revealed that most incumbents were forced out of the market due 
to their disregard of the potential of the disruptive innovation introduced by new entrants. 
It is clearly not a matter of technological complexity. Although most leading companies in 
the market, at that time, had the capability to develop and cope with this new technology, 
they chose to disregard it due to the fact that the teehnology itself was at an early stage and 
could not meet the standards of their main customers. In other words, incumbents tend to 
shelve an innovation if their mainstream customers demonstrate no interest in the 
innovative products. Also, they tend to overlook a new potential application serving only
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marginal customers. This leads companies to eompletely ignore a disruptive innovation or 
to wait until the market is large enough to be attractive. In brief, sustaining innovation 
relies on knowledge of the market in whieh the company resides, whereas disruptive 
innovation requires sensing of new knowledge and possibilities from an emergent market.
Although the dimension of internal-external knowledge helps to describe most innovation 
patterns, there are some exceptional eases especially in immature industries. In some cases, 
new entrants managed to displace incumbents with sustaining innovations, while in other 
cases incumbents kept their leadership by exploiting a disruptive innovation.
2.5.2 Significance of KM to innovation
The innovation model continually shifts from a closed to an open approach, hence 
successful innovation cannot rely only on internal sources of knowledge. Acquiring 
knowledge and skills from external sources, through networking, collaborating, licensing 
and so on, has also been regarded as an effective and efficient way to innovation (Adams et 
al., 1998). Sehultze and Stabell (2004) stressed that, to manage organisational knowledge 
for sustainability, various mindful processes, sueh as acquiring, generating, storing, 
representing, transferring and applying knowledge, are required. Considered a management 
process leveraging internal knowledge of a company (individual, group and organisational 
knowledge) as well as external knowledge from customers and stakeholders, KM is widely 
recognised as the basis of innovation.
Grant (2000) argued that knowledge management, in the last two decades, has stimulated 
the greatest interest and been influential over innovations. Darroch (2005) claimed that 
KM plays an important role in the innovative business as a coordinating mechanism for 
enhancing the conversion of resources into capabilities. According to du Plessis (2007), 
four main functions of KM are considered to be contributions to innovation:
• providing tools, platforms and procedures for the processes of tacit knowledge 
creation, sharing and leverage;
• ensuring the availability, accessibility and mobility of both tacit and explicit 
knowledge;
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• facilitating collaboration in the innovation process; and
• providing a knowledge-driven culture to incubate innovations.
Practically, for companies seeking to be innovative, their focus is mainly on building and 
managing their knowledge bases from past experience, at the same time generating a 
variety of new knowledge as the source of new developments (Quintas, 2002). However, 
KM has become increasingly complex because of growth in the availability of knowledge 
to organisations (du Plessis, 2007). Thus, a broad range of managerial practices, tools and 
technologies have been suggested in a growing number of KM studies to make better use 
of an organisation’s intellectual capital (Davenport and Prusak, 1998).
The role o f knowledge management in the innovation process
Darroch and McNaughton (2002) argued that innovation is a process with high uncertainty, 
as different types of innovation require different sets of knowledge resources to be woven 
together. Two disparate views regarding this process and its outcome have been raised in 
innovation-based literature and knowledge-based literature. Some models consider new 
knowledge to be an outcome of an innovation proeess. This view might lead to neglect of 
the underlying knowledge base which existed in the company and which was part of the 
essence of the innovation proeess (Quintane et a l, 2011). Existing knowledge embedded in 
an organisation is considered as a pre-requisite for an innovation proeess due to its 
considerable contributions to the absorptive and transformative capabilities (section
2.5.1.4) of an organisation. On the other hand, innovation is considered as an outcome of 
the knowledge processes. For instance, innovation can be implicitly viewed as a product of 
the processes of knowledge exchange and recombination. This view includes the re-use of 
existing knowledge and capabilities and is also consistent with the knowledge conversion 
model (section 2.2.3). Consequently, the important role of knowledge in fostering 
innovation has been recognised, and innovation has also been conceived as a knowledge- 
intensive process.
Once an innovation has been created, the proeess leading to this creation needs to be 
understood. Practically, knowledge is going to be created during the innovation process. 
Such knowledge allows an innovation to be comprehensible and learned in various aspects, 
e.g. functional mechanism, application possibilities and production processes. It is this
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knowledge that constitutes the essence of the innovation process and hence the innovation 
is defined as an outcome of this knowledge (Andreeva and Kianto, 2011; Quintane et a l, 
2011). What comprises the knowledge processes varies from different perspectives, but 
typically they are cyelieally interrelated and together have an impact on organisational 
innovativeness (Nonaka et a l, 2000). At a fundamental level, knowledge activities ean be 
simply categorised into the areas of exploration and exploitation (Xu et a/., 2010; Donate 
and Guadamillas, 2011). While exploration refers to those activities for obtaining or 
generating new knowledge, exploitation is those utilised for leveraging existing 
knowledge. Another point of view identifies the knowledge proeess as a set of sub­
processes: knowledge creation, intra-firm knowledge sharing,, external knowledge 
acquisition and knowledge documentation (Andreeva and Kianto, 2011). This viewpoint is 
similarly comparable to the knowledge conversion model (Nonaka et a l, 2000), yet it is 
unable to link knowledge to innovation as it does not cover the issue of knowledge 
utilisation. Although the link between knowledge creation and innovation is clearly 
revealed by researchers, innovation should focus intensively on the successful application 
of the newly created knowledge. Xu et al. (2010) suggested a way to group diverse 
activities in the KM processes by dividing them into three functional groups: the creation 
of new knowledge, the usage of knowledge and the processing of knowledge (section
2.4.4). While knowledge creation provides the potential for value creation, Alavi and 
Leidner (2001) argued that the competitive advantage tends to be gained from realising its 
application. Thus it can be argued that knowledge creation and usage are the essence of 
KM activities for innovation. However, other activities are required to link the creation and 
usage of knowledge together and to facilitate them with internal and external knowledge 
assets; these activities are grouped into the processing of knowledge, e.g. knowledge 
capturing, sharing, transferring, storage, and codification.
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2.6 MANAGING KNOWELDGE WITHIN AN ORGANISATION
For decades the need for KM in order to respond quickly to customers, rapidly develop 
new products, create new markets and handle emergent technologies, has been recognised 
in large companies (Nonaka, 1991). KM seems to be more successfully deployed in large 
companies rather than small and medium companies; this has been attributed to a shortage 
of available resources and a lack of a systematic approach to handling organisational 
knowledge in smaller organisations (Nunes et al., 2006).
As a type of organisational asset, knowledge, especially when valuable, unique and not 
easily imitable, has claimed a greater importance than other physical assets. Tacit 
knowledge is a significant knowledge asset providing companies with sustainable 
competitive advantage (Polanyi, 1967; Hall and Sapsed, 2005). Tacit knowledge 
encompasses the idea of non-codified, highly personal, not easily formalised and 
communicated knowledge, therefore it tends to be acquired and formulated through 
informal procedures and learning processes (Nonaka, 1991; Howells, 1996). For example, 
skills of experienced staff, know-how in daily operations and organisational culture, are all 
regarded as tacit knowledge in an organisation. Although the higher the degree of taeitness 
means the harder the knowledge is to imitate, the rise of knowledge worker mobilisation 
increases the difficulties for companies to lock up their tacit knowledge from competitors 
(Chesbrough, 2003). As a result, building organisational conditions that encourage staff to 
verbalise their tacit knowledge is necessary for a company to create a learning curve which 
allows other staff to follow, and provides competitive advantage for future success 
(Seidler-de Alwis and Hartman, 2008; Kikoski and Kikoski, 2004).
Centred in the resource-based view of the organisation, management of an organisation’s 
own resources will greatly influence the growth of its own business rather than external 
markets (Penrose, 1995). An organisational knowledge base is hence considered a strategic 
asset towards competitive advantage and long-term survival (Barney, 1991). Tidd (2000) 
argued that a company’s future direction is constrained by its knowledge base, or, in 
simple terms, what it has learned in the past. Adler and Shenhar (1990) suggested that an 
organisation’s knowledge base is made up of several knowledge assets which are basically 
grouped into internal and external knowledge assets (section 2.5.1.3). With the responsive 
availability of internal and external knowledge, an innovation can be effectively developed
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to react to the change in customer needs, technologies and extensive competition (du 
Plessis, 2007). Xu et a l (2010) have identified three main sources of knowledge whieh 
together form organisational knowledge assets:
• knowledge in artefacts is what resides in physical objects: documents, products 
and services;
• knowledge in human beings is what is held by people: expertise, skills, and 
competences of the employees or customers; and
• knowledge in technologies is what is embodied in the methods and technologies 
required for producing artefacts.
These sources of knowledge are distinguished by taking three different viewpoints of the 
physical, human and technological aspects. In practical terms, human beings use 
technologies to act on artefacts and, conversely, artefacts react on people (Xu et a l, 2010). 
Therefore, among these three aspects, the human aspect is situated at the centre and 
complemented by the other two aspects. It could also be compared to the knowledge 
taxonomy of Blumentritt and Johnston (1999), dividing knowledge into codified, common, 
social and embodied knowledge (section 2.2.2). Knowledge in artefacts ean be compared 
to the codified knowledge whieh is at the end of the explicit side and ready to transfer. On 
the opposite side of the continuum, knowledge in human beings is comparable to the 
embodied knowledge whieh is difficult to share or communicate, and knowledge in 
technologies ean be referred to as the common knowledge, accepted as standard without 
being formally codified.
Different perspectives are introduced with regard to the essence of managing an 
organisation’s knowledge. In terms of knowledge conversion, the model of Nonaka and 
Takeuchi (1995), discussed in section 2.2.3, sheds light on the evolution and creation of 
tacit knowledge in an organisation. Nonaka et a l (2000) stressed that interaction amongst 
and the response of knowledge players is a trigger of knowledge conversion at each stage. 
For example, customers’ response to a product, including using, adapting, complaining or 
even not purchasing, urges a company to act in response to the articulated possessed tacit 
knowledge of the customers.
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Wiig (1997) highlighted the managerial perspective by emphasising four relevant areas of 
KM: (1) governance functions: regarding knowledge-related activities in terms of 
monitoring and facilitating; (2) staff functions: regarding infrastructure for knowledge 
creation and maintenance; (3) operational functions: concerning the processes of renewing, 
organising and transforming knowledge assets; and (4) the value appreciation o f  
knowledge. From the perspective of the KM proeess, Davenport and Marchand (1999) 
claimed effective KM is a combination of information management and the tasks of 
facilitating and managing the processes of knowledge creation, sharing and application, 
whereas Darroch and McNaughton (2002) referred to KM as a management function for 
the efficient use of knowledge, which covers the functions of knowledge creation and 
identification as well as managing the flow of knowledge.
According to du Plessis (2007), KM generally takes place in an organisation at three levels, 
whieh are individual, team and organisation levels, and incorporates a variety of aspects: 
people, process, culture and teehnology. Cavusgil et al. (2003) further added that the role 
of KM is not just managing internal issues of tacit and explicit knowledge but also to a 
great extent includes external issues as well. This perspective of knowledge can be 
elaborated by Hedlund and Nonaka’s KM model (Figure 2.11). In the model, both 
articulated and tacit knowledge assets can be held by four levels of ‘carrier’: individual, 
group, organisation and the interorganisational domain (including important customers, 
suppliers, competitors and others).
Figure 2.11 Hedlund and Nonaka’s knowledge management model
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Me Adam and McCreedy (1999) further developed the socially constructed model of 
Demarest (1997) which considers knowledge to be intrinsically attached within an
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organisation’s learning process and to the social context. In Demarest’s model, it is 
emphasised that the construction of knowledge is not limited to scientific inputs but 
includes social constructs as well. The model has been advanced by Nunes et al. (2006) by 
ineorporating the idea of Smith et al. (2003) which takes account of the effects of the 
social architecture on KM. Figure 2.12 is a modified version of Nunes’s framework which 
reveals the key components of organisational learning.
At this point, it seems that KM should be employed to enable the creation, distribution, and 
exploitation of knowledge to create and retain greater value from the core competencies of 
an organisation. The most difficult part of KM implementation is dealing with both the 
complex structure and the great amount of knowledge involved. The study and practice of 
KM have grown rapidly in many industries. However, since each industry has its own 
specific characteristics, with differences in factors such as size of firm, sector of industry, 
life cycle of technology, and national, regional, or local context, each needs a different 
method for implementing KM.
Figure 2.12 Knowledge management framework
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2.6.1 KM strategies
In today's competitive business climate, the competitive advantage of companies seems to 
rely increasingly on strong relationships with employees, customers, suppliers and 
partners, and consequently the effective use of various knowledge resources is a key 
component in every successful organisation (Bashir, 2007). As KM has become critical for 
the success of companies, an appropriate KM strategy can help companies to capitalise 
these knowledge resources.
KM strategy is a plan of actions for the use of an organisation's knowledge assets, 
including creating, organising and applying such assets. It encapsulates strategic directions 
in managing knowledge activities and identifies supports required to facilitate knowledge 
activities (Hsieh, 2007). Generally, KM initiatives are implemented to support a company's 
purpose or mission, strengthening its competitive position and creating organisational 
value. It can be argued that the organisation's strategy is the most important framework for 
guiding KM in an organisation. Companies which know more about their products, 
technologies, customers and markets are likely to perform better due to the fact that they 
comprehend clearly the relationship between their intellectual capabilities and resources, 
and their competitive strategy (Alazmi, 2003). As a result, KM strategy needs to be aligned 
with the organisation’s business strategy.
According to Zack (1999), there is a gap between what an organisation 'must know' and 
what that organisation 'actually knows'. Actually, the 'must know' is considered as 
competitive knowledge built around a company's intellectual resources and capabilities; it 
is a strategic asset having the greatest impact on the key business performance of a 
company (Zack, 2002). Consequently, KM strategy is a high-level plan outlining the 
processes and support (organisational and technological) required in managing any 
knowledge gaps (Zack, 2002). Alazmi (2003) added that KM strategy represents how the 
company balances its competitive 'can' and 'must' to develop and protect its strategic 
position. Choi and Lee (2002) argued that congruence between KM processes and KM 
strategies is imperative in improving corporate performance. Holsapple and Singh (2001) 
suggested that it is essential to identify knowledge processes representing the unique and 
valuable capabilities of a company; consequently, knowledge processes should be guided 
by appropriate KM strategies.
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Several KM strategies have been suggested and described by researchers. Jordan and Jones 
(1997) explored the dimension of organisational knowledge and categorised KM strategy 
into two types: tacit-oriented and explicit-oriented. Tacit-oriented strategy highlights the 
sharing of knowledge through mutual interactions, one-to-one connections and social 
networks, whereas the focus of explicit-oriented strategy is to manage and store an 
organisation’s knowledge assets in a systematic fashion. Similarly, by investigating several 
management consulting firms, Hansen et al. (1999) suggested two types of KM strategy: 
codification and personalisation. Codification strategy focuses on activities related to 
codifying and storing explicit knowledge in a database and other accessible forms, in order 
to make it available to employees and individuals. In contrast, personalisation strategy 
highlights knowledge-related activities for sharing tacit knowledge between employees and 
individuals. However, companies should not rely on either explicit- or tacit-related strategy 
alone; both of them should be present in the organisation to some extent, depending on the 
organisational context.
Focusing on the dynamic of learning cycles, Zack (2002) proposed two strategic 
approaches for companies: conservative and aggressive. Adopting the conservative 
approach means the company tends to focus more internally and attempts to prevent 
transferring knowledge outside the company. In an industry characterised by conservative- 
approach firms, there is little knowledge flowing across the industry and little is available 
to be absorbed from the outside (Zack, 2002) and so the industry has slow learning cycles. 
Conversely, the aggressive approach underpins the importance of continual learning as a 
key to maintaining knowledge advantage. Rather than concentrating on preventing 
knowledge diffusion into the industry, the focus is placed more on maintaining capacity to 
learn and to absorb knowledge from the industry.
Two types of strategy were revealed in the study by Skyrme (1997). On the one hand, a 
company is likely to focus on making better use of knowledge already existing within the 
company. He added that frequently the knowledge needed for problem solving is 
elsewhere in the company but people do not know where it is or are not able to access it. 
The second major strategy is that of innovation, involving the creation of new knowledge 
and the turning of ideas into valuable produets and services. He added that the real 
challenge is not to lose creative ideas and to allow them to flow to where they can be used. 
This needs better innovation, knowledge conversion and commercialisation processes.
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Bierly and Chakrabarti (1996) indicated that there are four generic knowledge strategy 
groups: innovators, explorers, exploiters and loners. The classification is based on two 
dimensions of learning strategy: external-internal and incremental-radical. External 
learning occurs when knowledge is brought in from an outside source, while internal 
learning occurs when new knowledge is generated and distributed within the company’s 
boundary. On the other hand, incremental learning is required for exploitation of existing 
knowledge in which small changes are likely to take place, while radical learning refers to 
new exploration with radical changes. With regard to these two dimensions, innovators are 
the most aggressive learners as they effectively combine internal and external learning, as 
well as concentrate on both incremental and radical learning. In the opposite manner, 
loners are considered to be mostly ineffective learners because they are not able to 
integrate different streams of knowledge effectively. On the other hand, explorers keep a 
good balance between internal and external learning, but focus on incremental learning 
rather than radical learning, whereas exploiters place more emphasis on external learning 
and incremental learning.
In summary, each company should adopt a KM strategy appropriate to its specific 
knowledge entity and business environment; different situations can also require different 
KM strategies (Keskin, 2005). Choi and Lee (2002) suggested that generally three 
perspectives can be used in selecting the appropriate strategy: focused, balanced and 
dynamic. The focused view suggests that companies should pursue one strategy 
predominantly, the balanced view suggests that companies should strike a balance between 
two or more knowledge strategies, and the dynamic view suggests that firms align their 
strategies to the characteristics of their knowledge (Choi and Lee, 2002).
2.6.2 Challenges and barriers in KM implementation
In implementing KM initiatives, companies are likely to encounter various challenges from 
different aspects, such as organisational structure, organisational culture, technologies and 
business circumstances. Such challenges fundamentally pertain to individuals’ knowledge 
and the transfer and exchange of individuals’ knowledge across the organisation. At worst, 
these challenges can become barriers if they are not overcome.
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Apparently, organisational culture has often been referred to as a cause of many associated 
problems, including people's fears, attitudes or resistance to knowledge sharing 
(McDermott and O'Dell, 2001; Al-Shahrani, 2009). Other major obstacles have been 
identified by researchers (Kant and Singh, 2008) as follows:
• lack of top management commitment,
• lack of technological infrastructure,
• lack of supportive organisational structure,
• lack of standard work processes,
• lack of ftinding support,
• lack of motivation and reward,
• lack of understanding of the benefits of KM, and
• lack of recognition of knowledge ownership
In practical terms, appropriate conditions and environment are required for effective 
deployment of KM initiatives. A supportive environment highlights organisational 
mechanisms that are employed in a company to facilitate knowledge activities. The right 
approaches, methods and tools ensure that knowledge can flow throughout the 
organisation, from the person who knows to the person who needs, as well as allow 
knowledge to evolve and grow in the organisation (Al-Shahrani, 2009). Successful KM is 
not only about managing knowledge processes but also includes manipulating the 
supportive environment, as attention needs to be placed on a supportive environment as 
well (Ichijo, 2007; Donate and Guadamillas, 2011). It has been argued that what should be 
focused on is not knowledge itself but the community and the people that own and use it 
(McDermott, 1999; Duguid, 2005). Several researchers have highlighted the contributions 
of organisational infrastructures to the KM process, specifically human and technological 
infrastructures (McDermott, 1999; DeTienne et a l, 2004; Mehta, 2008). The human 
infrastructure focuses on human-related factors to overcome human barriers associated 
with knowledge processes (Ruggles, 1998; Davenport and Prusak, 1998; Donate and 
Guadamillas, 2011). The technological infrastructure, on the other hand, concentrates on 
the supportive functions of a set of technical applications and systems in manipulating 
explicit knowledge and assisting knowledge processes (Donate and Guadamillas, 2011). 
Further discussion on supportive environment is provided in Chapter 3.
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2.7 KNOWLEDGE MANAGEMENT IN THE FOOD INDUSTRY
The food industry is traditionally regarded as a mature and slow-growing sector (Costa and 
Jongen, 2006) which is characterised by low research intensity and is quite conservative in 
terms of innovation (Christensen et a l, 1997; Earle, 1997; Capitanio et a l, 2009; Grunert 
et a l, 1995). By their nature, food companies are mostly process-oriented and highly 
reliant on post-harvest activities. The industry displays a low level of R&D investment in 
development of products and production processes; in turn it is likely to adopt 
technological advancement of upstream industries. Food companies tend to develop a new 
product based on their existing products with minor adaptations or based on their, existing 
facilities (Huq and Toyama, 2006). Capitanio et a l (2009) summarised two features of 
innovation patterns in the food industry:
• Process-oriented innovation: food companies mainly rely on equipment and capital 
goods invested, and many new technologies are developed by upstream industries. 
Furthermore, it is obvious that their innovation processes are supply-driven.
• Incremental rather than radical: most new developments and products are 
incremental innovations. This is regarded as a result of constraints in demand and 
conservative behaviour of consumers.
This innovation pattern converges two distinct ways of looking at innovation: the 
technology-oriented view and the market-oriented view. While the former links innovation 
to technology changes and to R&D activities, the latter regards innovation as an ability to 
satisfy the needs and preferences of potential customers (Capitanio et a l, 2009). Grunert et 
al (1995) pointed out that the major determinant of innovation in food eompanies is an 
effective interaction between R&D and marketing functions.
Several studies have suggested that food companies can improve their innovation 
performance through the integration of external and internal resources (Earle, 1997; 
Gellynck et a l, 2007; Capitanio et a l, 2009; Bigliardi and Galati, 2013). Consequently, the 
innovation process of food companies is affected by their position in the value chain and 
their cooperative network (Grunert et a l, 1995); hence the innovation process needs to be 
managed within and across organisational boundaries along the value chain as whole 
(Costa and Jongen, 2006). Bigliardi and Galati (2013) argued that a significant number of
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open innovation strategies have been found in the food sector. Also they elaborated the 
open food supply chain by identifying the actors involved, relationships among them, and 
the floAV of knowledge among them. In Figure 2.13, the conventional food supply chain is 
presented framed inside the large central rectangle with external actors located outside the 
rectangle.
Figure 2.13: The open food supply chain business
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Open innovation is likely to be adopted by a food company for a range of purposes, from 
merely access to external knowledge resources, to actively taking part in the creation of 
inter-organisational knowledge and skills (Bigliardi and Galati, 2013). The main actors, 
such as farmers, ingredient suppliers, retailers, distributors, and finally consumers, are 
involved in the traditional food supply chain, and collaboration established with these 
actors is an opportunity allowing knowledge to flow across the supply chain. In general, 
relationships with the marketplace and suppliers have been recognised and highlighted. 
Customers in the marketplace can provide precious insights, and how well the company 
learns from them will strongly influence the success of products. Moreover, appropriate 
linkages to material, ingredient and component suppliers, as well as equipment vendors, 
will make important contributions to the company’s productivity.
In order to access external knowledge outside the boundary of the supply chain, food 
companies may establish more or less formal agreements with other external actors, such 
as universities and research centres, companies operating in other industries, competitors.
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other suppliers and regulatory bodies. This offers numerous and precious opportunities for 
applying added-value to existing or prospective products. However, knowledge from these 
external knowledge resources is usually considered public knowledge due to the fact that 
they reside in the external context of, and are not unique to, the company. The presence of 
external linkages might not guarantee competitive advantage, but the failure to apply them 
within the company might cause competitive disadvantage.
The discussion above highlights the importance of various external knowledge resources in 
relation to the food supply chain. Through the KM process, external knowledge resources 
can be linked to the company’s knowledge bases at the individual and group levels; 
however, knowledge at the organisational level, mostly regarded as architectural 
knowledge, cannot be instantly transferred or acquired from external knowledge resources. 
It requires an appropriate procedure and time to develop relatively with other knowledge 
assets in the company context.
At the individual level, the fact that the blue-collar workforce represents the majority of 
employees in manufacturing sectors is broadly recognised. This is also similar in the case 
of the food industry, as food companies employ a considerably higher number of shop- 
floor workers than knowledge workers. Literally, a shop-floor worker is a person who is 
involved in the production process, whereas a knowledge worker is a person who works 
with information, knowledge or ideas (Reinhardt et a l, 2011). This is what differentiates 
knowledge workers from shop-floor workers and demands different courses of action to 
cope with their knowledge. With regard to shop-floor workers, their production skills and 
techniques are the main focus at this level. Although such the skills are embedded in a 
person’s mind/practice, they are general skills that can be found in the labour market. A 
good practice is often developed horizontally amongst workers and codified in the code of 
conduct. This makes it easy to be learned and become group knowledge. However, 
individuals’ skills in some specific tasks are hard to transfer from one to others, or translate 
into written form. On the other hand, knowledge workers are differentiated from other 
conventional workers by their creative contributions. In their daily work, knowledge 
workers engage in and concentrate on knowledge-intensive tasks. The knowledge-intensive 
tasks (e.g. research and development, engineering improvement, sales forecasting, decision 
making, and performance monitoring) essentially consist of information and artefacts, and 
actions to create, transform and consider them (e.g. sending and processing information,
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working on documents, or doing calculations). Each knowledge task is driven by the work 
process which requires a combination of prior individual and group knowledge, along with 
an ability to apply knowledge to actions and generate new knowledge.
In summary, food companies require a systematic framework of knowledge in order to 
manage relationships among different actors and to capitalise on tangible and intangible 
resources (Bigliardi and Galati, 2013). As the number of actors with whom a food 
company collaborates is growing, knowledge management seems to be more complicated 
due to the increasing complexity of the knowledge to be managed. Consequently, 
knowledge management is necessary for the successful implementation of the open food 
supply chain.
2.8 THE INTEGRATIVE ROLE OF KNOWLEDGE MANAGEMENT
With regard to the inseparable interrelationship between innovation and knowledge 
management, an integrated perspective, considering various relevant components as a total 
system, is required for managing knowledge and innovation in a company. The integrative 
view of knowledge management highlights the role of the KM process as a mediator 
facilitating the flow of knowledge across a company’s boundaries. Firstly, the KM process 
has a crucial function in connecting a variety of external knowledge resources to 
organisational knowledge bases. Through the process of acquiring, storing, and sharing, 
knowledge can be available, at anytime, anywhere and in any form, to those who need it 
(Davenport and Prusak, 1998). Secondly, the KM process has a crucial function in 
assimilating and applying accumulated knowledge to support changes or new opportunities 
in a company. Considering innovation as an outcome of knowledge exchange and 
recombination, organisational knowledge bases can be regarded as a pre-requisite asset of 
the innovation process. Through KM process, companies can make use of their knowledge 
and information for the innovation process. Finally, the KM process has a crucial function 
in the process of making use of various external knowledge resources to support changes 
or new opportunities in a company. An ability to recognise, acquire and then apply external 
knowledge is imperative for a company in order to gain new and fresh valuable insights. 
These roles are indispensable functions of the KM process.
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Further, among various approaches used to classify the KM process, the adapted version of 
Xu et al. (2010) was adopted for this research and three stages of the KM process were 
identified: knowledge creation, knowledge application and knowledge organisation 
(section 2.4.4). There are two reasons for the adoption of this three-stage KM process. 
First, the adopted KM process is associated firmly with the innovation process. The 
innovation process can be regarded as two signifieant phases of idea generation and 
implementation (Quintane et a l, 2011), and they directly connect to the processes of 
knowledge creation and application. Moreover, the process of knowledge organisation is 
placed in the middle, to link the creation and application processes, and also facilitate the 
flow of knowledge between internal knowledge bases and external knowledge resources. 
Second, categorising diverse knowledge activities into this three-stage KM process 
provides a reduced construct that is precise and concise for the empirical investigation.
Figure 2.14: The integrative role of KM process in an innovative business
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Connecting external knowledge resources 
to organisational know ledge bases
Figure 2.14 illustrates the integrative role of KM in creating sustainable competitive 
advantage. Three crucial roles of the KM process in connecting knowledge between the 
three elements of organisational knowledge bases, external knowledge resources and the 
innovation process were underlined:
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1) Connecting external knowledge resources to organisational knowledge bases: as 
knowledge management refers to a management process leveraging internal and 
external knowledge, connecting a variety of external knowledge resources to 
knowledge bases of a company is considered a basic function of KM process. 
Through the process of codifying, storing and sharing, knowledge can be available, 
at anytime, anywhere and in any form, to those who need it (Davenport and Prusak, 
1998; Zack, 1999; Alavi and Leidner, 2001; Tiwana 2002).
2) Connecting organisational knowledge bases to innovation process: the knowledge 
bases of a company strongly influence its future opportunities (Teece and Pisano, 
1994; Tidd, 2000). Existing knowledge embedded in a company is considered a 
pre-requisite for an innovation process, due to its considerable contributions to the 
‘transformative capability’ (section 2.5.1.4), i.e. the ability to identify, gather, 
synthesise and redeploy relevant knowledge internally to meet specific current 
needs. Through the KM process, knowledge and information can be exchanged 
between organisational knowledge base's and innovation process.
3) Connecting external knowledge resources to innovation process: external 
knowledge resources have been repeatedly emphasised in the literature as a 
determinant of innovation. In line with this idea, the "open innovation'’ model 
(section 2.5.1.2) stresses the importance of external ideas for the innovation 
process. Similarly, the concept of "absorptive capability" (section 2.5.1.4) concerns 
an ability to recognise, assimilate and then apply new or external knowledge within 
a company. Therefore, gaining a number of possible ideas and insights from 
various sources of knowledge is an indispensable role of the KM process.
In summary, the KM process allows knowledge to flow fluently across an organisation. Its 
presence enhances new knowledge from external knowledge resources, along with existing 
knowledge in organisational knowledge bases, to be applied to the innovation process, as 
well as allowing new knowledge to be collected and stored in the knowledge base for 
future use. This integrative model will be further developed and adopted for the empirical 
investigation of this research.
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2.9 SUMMARY
The aim of this chapter is to provide an overview of the literature related to knowledge 
management. The chapter started with the theoretical perspective of knowledge. The issues 
about definition, taxonomy and knowledge conversion were discussed to provide 
fundamental concepts of ‘what knowledge is ’. Also, the chapter briefly discussed the 
importance of knowledge to organisations, specifically ‘what is considered as valuable 
knowledge o f  an organisation ’. Then, the chapter briefly outlined the relevant theories of 
knowledge management, including history and definition, schools of thought and KM 
.process. Afterwards, the chapter highlighted the inseparable interrelationship between 
innovation and knowledge management. In that section, the focus was placed on the 
definition of innovation, innovation models, managing innovation within an organisation, 
and contributions of knowledge. The section further explored the role of knowledge 
management in an innovation process. In summary, knowledge, particularly tacit 
knowledge, forms the basis of innovation as it provides companies with sustainable 
competitive advantage; hence managing innovation is about managing different knowledge 
components for creating new solutions to deal with change. Further, the chapter explored 
various dimensions in managing knowledge within an organisation, by emphasising 
various conditions required for effective KM. Discussion in relation to knowledge 
management in the food industry was provided as well. At the end of the chapter, the 
integrative role of KM process was emphasised, a role in which the KM process is 
regarded as a mediator in coordinating innovation process with external knowledge 
resources and organisational knowledge bases. Moreover, the integrative model is further 
developed in the following chapter, and then adopted for the empirical investigation of the 
research.
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CHAPTER 3 
ORGANISATIONAL AND TECHNOLOGICAL SUPPORT
3.1 INTRODUCTION
This chapter provides the second part of the literature revie'w of this research, focusing on 
organisational and technological support for successful knowledge management (KM). As 
discussed previously (section 2.6.2), various challenges are likely to be encountered in KM 
implementation. To overcome these challenges, a supportive environment is required for 
successful KM; and two organisational infrastructures contributing to the KM process have 
often been highlighted in the literature: human infrastructure and technological 
infrastructure (McDermott, 1999; DeTienne et a l, 2004; Mehta, 2008). It was mentioned 
earlier (section 2.4.3) that two major dimensions of KM concerns are ‘management o f  
people ’ and ‘management o f information Also Alsadhan (2007) argued that integration of 
these two dimensions is essential.
In line with the focus above, two fields of study are prominent with regard to a supportive 
environment. The first is studies on ‘KM enablers’; there have been several attempts to 
identify a range of enabling factors that contribute to the success of knowledge 
management (Lee and Choi, 2003; Wong and Aspinwall, 2005; Ichijo, 2007; Anantatmula 
and Kanungo, 2010). The second is studies on ‘KM system ’; as the positive influence of 
information technology over KM is widely recognised, many research endeavours have 
investigated particular uses of information systems to manipulate an organisation’s 
knowledge (Alavi and Leidner, 2001; Egbu and Botterill, 2002; Adams and Lamont, 2003; 
Vaccaro et a l, 2010; Massa and Testa, 2011). Consequently, two dimensions of supportive 
environment were identified, namely organisational support and technological support, 
and included in this research. In the following section, the relevant literature of KM 
enablers and KM system are reviewed and discussed respectively. Eventually, the chapter 
integrates the aspect of supportive environment into the integrative model of KM process 
(section 2.8), and then concludes with the holistic view of knowledge management which 
is adopted as a conceptual framework for the empirical investigation.
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3.2 ORGANISATIONAL SUPPORT -  KM ENABLERS
KM enablers are a set of enabling factors considered key determinants of the effectiveness 
of managing knoAvledge within an organisation (Yeh et a l, 2006). In other words, they are 
driving mechanisms to promote the flow of knowledge, and their presence in a company 
ensures the success of implementation of KM initiatives. A lot of research has been done to 
identify relevant success factors (Mouzughi, 20009). However, no single study can provide 
a comprehensive list of success factors as each study was carried out with regard to a 
certain aspect. For the purposes of this research, a list of organisational support was 
identified through a systematic review of the existing literature on critical success factors 
(CSFs) for KM. In this section, the process to obtain a list of organisational support is 
discussed in detail, including relevant theories about CSF, the systematic review process 
and a discussion about the list of the organisational support identified.
3.2.1 Critical success factors (CSFs)
The principle of critical success factor (CSF) was first proposed by Daniel (1961), but had 
become popular and was being used in management when Rockart (1979) reintroduced the 
concept with greater understanding and also greater clarity as to ‘how CSFs can be 
identified’. Over the last 30 years, the CSF approach has been supported by a great deal of 
research. The use of the approach as a means of support to managerial determination helps 
managers to focus their attention on significant factors. According to Rockart (1979), the 
identification of CSFs forces the manager to scrutinise these factors carefully and measure 
them. Moreover, it forces a company to set a framework for the amount of information that 
needs to be collected which, as a result, helps the company avoid the trap of data overflow 
and eliminates the costly collection of unnecessary data.
Several definitions of CSF have been given in the literature. Developed from the ideas of 
Daniel (1961) and Anthony et al (1972), the definition by Rockart (1979) is the one most 
frequently cited: ‘the limited number o f areas in which results, i f  they are satisfactory, will 
ensure successful competitive performance for the organisation ’ (p. 85). In other words, 
the organisation needs to determine whether the business activities of each key functional 
area are proceeding sufficiently well. In the same way, Digman (1990) defined it as areas
72
Chapter 3 - Organisational and technological support
where things must go right for the business to flourish. Furthermore, Leidecker and Bruno 
(1984) highlighted specific attributes contributing to the competitiveness of a firm, 
defining CSFs as ‘those characteristics, conditions or variables that, when properly 
sustained, maintained, or managed, can have a significant impact on the success o f a firm  
competing in a particular industry
While the previous definitions stress the competitiveness of the organisation, others 
concentrate on the achievement of specific objectives or missions. Pinto and Slevin (1987) 
defined CSFs as ‘factors which, i f  addressed, significantly improve project implementation 
chances’ (p. 22); Oakland (2003), similarly, defined it as what the organisation must 
accomplish to achieve its mission. Additionally, sometimes managerial perspectives are 
also taken into account. For example, Saraph et al (1989) viewed CSFs as areas of 
managerial planning and action that must be practised in order to achieve effectiveness, 
and Kanji et al (1999) stated that CSFs represent managerial areas that must be given 
special and continual attention in order to lead to high performance.
Some relevant terms in the field of strategic management have sometimes been confused 
with CSF, i.e. key performance indicator (KPI) and key success factor (KSF). A KPI is an 
indicator that can represent organisational performance, by focusing on a particular value 
or characteristic. Measurement of this value is required in order to assess progress towards 
an organisational goal or objective. Because CSFs are things that need to be satisfied to 
achieve the specific objective of an organisation, KPIs then can be used to determine 
whether the CSFs are in place. KPIs hence need to be specific, measurable and realistic. 
KSF is another term having a definition closely related to the CSF concept. Defined by 
Ellegard and Grunert (1993), it is a qualification or resource that accounts for a significant 
part of the observable difference in perceived value and/or relative costs in a company’s 
relevant markets. In literature, these two terms, KSF and CSF, are often used 
interchangeably. Esteves (2004) argued that these definitions fail to address the concept of 
seeking an ideal match between environmental conditions and business characteristics for a 
particular company.
The CSF approach today is often used by consultants and information system (IS) 
departments to give support to IS strategy planning (Esteves, 2004), due to its particular 
relevance within IS implementation and project management. It can be supported by the
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results of the study by Ramaprasad and Williams (1998) which shows the main areas in 
which the CSF approach is applied: project management (63.49%), IS implementation 
(49.21%) and IS requirements (47.62%). However, Esteves (2004) added that the concept 
itself can be used not only in the area of IS, but also other areas of assistance to the 
management process. Considering the importance of CSFs and their usefulness to 
organisations in achieving plans and objectives, it is logical and reasonable that the 
approach is applied in many industries and a large number of projects. Thus, knowledge 
management is another field that benefits firom the application of the CSF approach.
3.2.2 CSFs in KM implementation
Expanding across various types of organisation around the world, KM implementation can 
differ widely according to the specific context of an organisation. With the nature of 
interdisciplinary science, an implementation of KM initiatives is considered to be a socio- 
technical challenge for organisations. An integration of various perspectives is essential, 
along with synergy with the local context. The proposed model of Nunes et al. (2006) 
highlights key relevant entities of knowledge management (KM) comprising both 
knowledge constructions and social constructions (Figure 2.12). Regarding KM as a total 
system with comprehensive understanding allows an organisation to avoid any unpleasant 
blunders and ensure the success of implementation. Although some beneficial suggestions 
have been proposed by theoretical studies, little field research has been done as guidance to 
successful implementation. Fehér (2004) added that the view of the way that KM should be 
designed or implemented in an organisation may differ between academic researchers and 
practitioners. This is also supported by the work of Lehner and Haas (2010) examining 
over 60 studies and coming to the conclusion that the understanding of KM and the 
investigated matters are different in each case. For this reason, a common practice or 
comprehensive approach has not yet been established.
Deployment of KM without the ability to discern contributing factors to its success may 
lead to failure of the KM initiative or require more effort from the organisation (Chan and 
Chau, 2005). Due to the fact that any study generally focuses on its own objectives and 
relies on the researcher’s interests and backgrounds, a number of studies have been 
conducted which concentrate on certain factors or areas. Various kinds of factors
74
Chapter 3 - Orsanisational and technolosical support
considered helpful elements in KM implementation are mentioned, for example, 
organisational culture, infrastructure and resource, technological infrastructure, KM 
strategy and process, and human resource development. These success factors should be 
kept in mind as the critical issues that organisations have to deal with when implementing 
a KM initiative. However, there is a need for more empirical investigation of KM 
implementation, as other factors from different practices and contexts that have not been 
acknowledged before might improve the success of the implementation (Alsadhan, 2007). 
Empirical investigation with a systematic, rigorous and prudent approach hence can be 
considered an effective way of gaining information and experience that are significant for 
tackling the various aspects of KM implementation.
3.2.3 Systematic review
The systematic review was introduced at this stage with the purpose of identifying a range 
of enabling factors influencing the success of KM implementation. The approach is 
preferable to the traditional review because of its rigorous and transparent process. 
Therefore, findings with greater validity and reliability and more comprehensive coverage 
are attained as a result.
As one means of reviewing extant studies in an orderly way, the systematic review process 
allows an overload of research information to be refined into a manageable form, not only 
taking isolated studies together but also excluding irrelevant studies (Petticrew and 
Roberts, 2006). In comparison with the traditional review, the systematic review usually 
focuses on a specific question or hypothesis, rather than simply exploring all relevant 
knowledge about a particular issue. It has been developed from the idea of evidence-based 
practice in which a systematic approach is particularly deployed to identify and synthesise 
useful information from existing evidence, in this case previous studies from other scholars 
(Victor, 2008; Petticrew and Roberts, 2006). By rigorously examining a range of research, 
the answer fitting to the purposive questions can be unfolded with supportive evidence. As 
highlighted by scholars (Petticrew and Roberts, 2006; Oakley et a l, 2005; Dixon-Woods et 
a l, 2006), three main benefits of the systematic review include:
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1) offering an opportunity to take the quality of literature into the reviewing process 
and to avoid duplication of previous studies;
2) providing an ability to handle large and complex bodies of research literature, 
especially multi-disciplinary studies; and
3) providing an ability to link existing research or individual studies together and form 
a coherent structure.
Among various benefits there are some criticisms and challenges for systematic review 
analysis. First, as systematic reviews usually aim to answer a specific question, they might 
lack the ability to summarise 'all there is to know' about a particular issue (Petticrew and 
Roberts, 2006). Gough et al. (2012) added that many systematic reviews often narrowly 
define the boundaries of their studies, which hence limit them to only relatively few studies 
and ignore much relevant research. Secondly, although systematic reviews adopt a 
particular set of rigorous methods in an endeavour to include highly relevant and credible 
studies in the review, there is a challenge relating to the methodological issue. Since a 
range of approaches are suggested for reviewing literature from different research 
traditions, this diversity raises many complex issues in relation to integrating results with 
different epistemological positions (Gough et a l, 2012). Another challenge relates to 
resource constraints, especially in terms of the time and skills to undertake reviews. As 
system reviews are likely to integrate various studies from different research traditions, it 
would take time for the synthesis process and skilful researchers are necessary to carry out 
this process.
In this research, the deployment of systematic review allowed the researcher to focus on 
the particular issue of identifying significant KM enablers. The reviewing process 
consisted of four distinct stages. The following provides a brief outline of the processes the 
researcher went through:
• planning: an initial stage to set the aim and scope of the review;
• searching: the process of searching and identifying relevant evidence;
• appraisal: to determine whether the evidence is adequately appropriate for the 
specific aim of the review; and
• synthesis: to build a rich picture of multiple studies by drawing together and 
interpreting all relevant data.
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Table 3.1 Summary of KM enablers from the selected KM articles
Managerial Corporateenvironment Process Infrastructure
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Skyrme and Amidon (1997] y y y y y y y y
Davenport et a/. (1998) y y y y y y y y y
Liebowitz (1999) y y y y y y
Holsapple and Joshi (2000) y y y y y y y y
Soliman and Spooner (2000) y y y y y y y y y y
Armbrecht et al. (2001) y y y y y y y y y y
Forcadell and Guadamillas (2002) y y y y y y
Alazmi and Zairi (2003) y y y y y y y
Egbu (2004) y y y y y y y y y y
Benbya and Belbaly (2005) y y y y y y
Hung eta/. (2005) y y y y y y y
Wong and Aspinwall (2005) y y y y y y y y y y y
Akhavan etal. (2006) y y y y y y y y
Chong (2006) y y y y y y y y y y
Oliver and Kandadi (2006) y y y y y y y y
du Plessis (2007) y y y y y y y y y y
Bishop etal. (2008) y y y y y y y
Haider (2009) y y y y y y y y
Jafari etal.  (2009) y y y y y y y y y y y
Bechina and Ndlela (2009) y y y y y y y
A]mal etal.  (2010) y y y y y y
Rehman etal. (2010) y y y y y y y y y y y
Lehner and Haas (2010) y y y y y y y y y y
Total ( 23 articles) 22 17 8 19 23 21 16 17 6 21 18 6
In the searching phase, selection of search terms used and journal databases affects directly 
the quality of the findings. However, trading off between the amount of literature included 
and the quality of the findings was one of the key considerations in conducting the 
systematic review, as including a larger amount of literature means more complexity in the 
synthesis process which would then be more time consuming. Consequently, three main 
keywords, extracted from a list of keywords of relevant literature, i.e. ‘critical success 
factor’, ‘successfactor’ and ‘bestpractice’, were adopted as search terms for the purposes 
of this research. These search terms were used to search a number of articles published in 
credible and popular journals in KM-related fields. The initial results yielded around 120 
articles to which title and abstract filtering were then applied to screen out less relevant
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articles. As a result, 23 articles were included in the review process. Finally, thematic 
analysis was adopted to extract the theme from the included articles; consequently, 12 key 
enablers were unveiled under the four dimensions of managerial, corporate environment, 
process and resource influences, as further discussed in section 3.2.4. A summary of the 
extracted theme from the included articles is presented in Table 3.1. Organisational culture 
is the most often mentioned by scholars and closely followed by managerial support, 
supportive activities and technological resources, while knowledge channels and financial 
resource are least mentioned. Although some of these key factors were only mentioned in a 
small number of articles, all of them should be kept in consideration as they are likely to 
influence the implementation of knowledge management.
The included articles were also appraised in terms of their deployed methodologies, as 
illustrated in Table 3.2. Out of 23 included articles, there were 16 articles (-70%) 
conducted on an empirical basis while the rest were theoretically-based studies, in 
particular literature-based studies. The considerably higher number of empirical-based 
studies is not surprising due to the context-oriented nature of knowledge management. In 
respect of the research approach, 6 articles were carried out using a quantitative approach 
and were mostly conducted through a survey strategy. On the contrary, 16 qualitative 
articles mainly relied on the strategies of case study and literature review. Only 2 articles 
(9%) employed the Delphi method by focusing on the information and knowledge 
collected from several experts, both academics and practitioners. All in all, the case study 
and the survey are principally adopted in empirical studies in this area. Additionally, the 
focus of these is generally placed on a particular industrial sector or a specific knowledge 
domain.
Table 3.2 Summary of the included articles in the aspect of research methodology
Research type Research approach Research strategy
Theoretical Empirical Quantitative Qualitative Literature Case study Survey Delphi
7 16 6 17 7 9 5 2
' [-30% ] [-70% ] C-26%] [—74%] [-30% ] [-39% ] [-22% ] [-9% ]
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3.2.4 Themes extracted from the systematic review
From the organisational perspective, twelve enablers influencing the success of the KM 
process were identified and partitioned into themes representing four dimensions: (i) 
managerial influence, (ii) corporate environment influence, (in) process influence and (iv) 
resource influence.
(i) Managerial influence
Managerial influence refers to a set of enablers relating to the function or activity of 
management. The managerial influence affects knowledge practices of a company or an 
individual through organisational procedures from the top down. Four enablers were 
included in managerial influence: managerial support, strategic alignment, benchmarking 
and reward system.
Managerial support: support from top-level management has been widely recognised by 
many scholars as essential for successful KM (Davenport et a l, 1998; Alazmi and Zairi, 
2003; Wong and Aspinwall, 2005). Commitment and determination in adoption of KM 
should be clearly expressed at all levels as this can enable changes in an organisation 
which underpin success of other success factors (Chong, 2006). Additionally, 
characteristics of leadership, such as management style, competence and perception, 
contribute directly to KM success. For example, an empirical study by Forcadell and 
Guadamillas (2002) highlights that participative leaderships are more likely to get involved 
which leads to advancement and success of KM initiatives.
Strategic alignment: business strategy and organisational core competencies should be 
defined clearly, and KM strategy has to be aligned and tied to these for ensuring that KM 
initiatives can be fit with the specific needs of the business (Egbu, 2004; Haider, 2009; 
Rehman et a l, 2010). As the benefits of KM are likely to be intangible and hard to 
measure, the strategy and purpose of KM should be clearly defined and identification of 
the benefits of KM efforts should be examined (Soliman and Spooner, 2000). Du Plessis 
(2007) suggested that KM strategy should be co-created by a team of specialists from 
various departments, such as IT and human resources, working alongside each other to 
guarantee buy-in from all the key role parties.
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Benchmarking: it is inevitable that a KM initiative, as an expensive investment, has to be 
somebody linked to impressive benefits, either tangible or intangible (Davenport et a l, 
1999). Benefits could be directly measured, such as revenue earning or time saving, or 
indirectly calculated, such as process improvements or customer satisfaction. Chong 
(2006) suggested that a management tool like benchmarking can play a crucial role in KM 
implementation as it provides a systematic technique for measuring a company’s 
performance against strategic goals.
Reward system: in order to motivate employees to participate in knowledge sharing and 
support knowledge culture, recognition of knowledge ownership should be emphasised (du 
Plessis, 2007). Bishop et al (2008) suggested that individuals or even teams would like to 
see their knowledge contributions being acknowledged and rewarded. Hence reward 
systems are used for gaining employees’ enthusiasm for knowledge participation. There is 
debate about whether short-term or long-term, direct or indirect, or financial or non- 
financial rewards are the more suitable. However, long-term incentives have been advised 
as an effective means for promoting knowledge culture (Oliver and Kandadi, 2006; Bishop 
et a l, 2008). Additionally, an effective use of performance measurement has also been 
stressed for appraising actual performance and supporting fairness of assessment of 
individual or team-based performance (Hung et a l, 2005; Chong, 2006).
(ii) Corporate environment influence
Corporate environment influence refers to a set of enablers relating to the corporate 
environment in which the KM process operates. As knowledge practices are affected by 
complex social relationships within a company, the corporate environment is powerful in 
determining the success of KM initiatives. The context, in which the KM process is 
embedded, engenders the degree to which staff can participate. Three enablers were 
included in corporate environment influence: supportive culture, supportive activities and 
supporting team.
Supportive culture: changes in corporate mindset may be required as it has a powerful 
influence over employees’ behaviours and the adoption of new choices and tools. Open 
discussion and communication are a vital means to deliver vision, strategy and policy, or 
even benefits and success of KM initiatives (Hung et a l, 2005; Bishop et a l, 2008).
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Employee empowerment and involvement are at the heart of success in knowledge sharing 
(Chong, 2006). Moreover, a supportive culture needs to be introduced and supported at all 
levels of an organisation; this might be different from company to company. Many 
researchers agree with the importance of open culture as a catalyst to induce cooperation 
and a spirit of teamwork. Other supportive cultures, such as a knowledge-friendly culture, 
transparency and trust, are worthy of attention (Akhavan et a l, 2006; Hung et a l, 2005). 
Social relationships and interaction should be promoted and organisational constraints 
should be eliminated to build up a supportive environment for a knowledge sharing culture 
(Egbu, 2004).
Supportive activities: communication, collaboration, cooperation and opportunities for 
networking need to be implemented organisation-wide (Soliman and Spooner, 2000; Hung 
et a l, 2005; Bishop et a l, 2008). Provision of a physical environment for idea/knowledge 
creation is mentioned by many scholars (Bechina and Ndlela, 2009). Various supportive 
activities are suggested, especially to support cross-functional and cross-departmental 
synergy.
Supporting team: authorities and delegated staff should be overtly appointed and open 
cross-functional teams should be established (Liebowitz, 1999; Armbrecht et a l, 2001). 
An authorised person who has a responsibility for giving direction and support, making 
decisions or following progress in KM projects, such as a chief knowledge officer (CKO) 
or equivalent, should be officially appointed (Liebowitz, 1999). KM leadership at middle- 
level management and KM stewardship have to be clearly assigned as well, due to the fact 
that they work closely with all levels of employees (Armbrecht et a l, 2001). Specialist or 
supporting teams, with the participation of staff from across functions, can enhance an 
organisational ability to solve problems which leads to the creation of new knowledge.
(in) Process influence
Process influence refers to a set of enablers in respect of practical techniques used to 
support the KM process. Various techniques and strategies are implemented to amplify the 
know-how experience and expertise of employees. In practical terms, companies are 
looking for better ways to manage their knowledge, hence a wide range of knowledge 
practices are employed and various knowledge chaimels are used in companies. Two
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dimensions were included in process influence: knowledge practices and knowledge 
channels.
Knowledge practices: the adoption of appropriate knowledge practices allows best 
practices of individuals or groups of staff to be transferred, which then increases the 
overall performance of companies (Skyrme and Amidon, 1997). Knowledge practices, 
including brainstorming, mentoring, job rotation, communities of practice (CoP) and 
quality circles, are referred to as a facilitating element to promote knowledge sharing 
(Egbu, 2004). In addition, they should be integrated into organisational processes and 
-Staffs daily processes to avoid distraction from their actual jobs and increase their 
willingness to cooperate (Bishop et a l, 2008).
Knowledge channels: the use of multiple channels of knowledge, such as functional 
departments, suppliers and customers, is imperative for an organisation’s knowledge to 
flourish (Davenport et a l, 1998; Soliman and Spooner, 2000; Armbrecht et a l, 2001). 
Egbu (2004) emphasised that dialogue with functional departments and interaction with 
clients/customers and suppliers are essential to promote knowledge sharing in companies.
(iv) Resource influence
Resource influence refers to a set of enablers in respect of an organisation’s resources. 
Availability of resources is an important issue as their sufficient provision can regulate 
knowledge activities, both qualitatively and quantitatively (Holsapple and Joshi, 2000; 
Wong and Aspinwall, 2005). Three types of organisational resources were included in the 
resource influence: technological resources, human resources and financial resources.
Technological resources: information technology has been recognised as a key supportive 
tool for managing knowledge. The use of information technologies can enhance the flow of 
knowledge across the company. Availability of and accessibility to them is recognised as 
an enabler for effective knowledge management (Davenport et a l, 1998; Armbrecht et al 
2001; Wong and Aspinwall, 2005). Bechina and Ndlela (2009) suggested that the issues of 
system usability, such as usefulness, user-friendliness and enjoyment, should be taken into 
account when deploying KM systems as it directly affects the technology adoption of 
users. To ensure that knowledge is correctly translated into a technology environment,
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business goals and knowledge strategy should be aligned with information technology; 
hence KM teams and IT departments have to work side by side to achieve that goal (du 
Plessis, 2007).
Human resources: effective deployment of employee development and recruitment 
programmes greatly contributes to the growth and direction of knowledge communities. 
Providing employees with training and learning opportunities and encouraging them to 
participate can help to advance and replenish organisational knowledge (Skyrme and 
Amidon, 1997; Hung et a l, 2005; Lehner and Haas et a l, 2008). Retaining knowledgeable 
staff and seeking new talent are critical responsibilities of human resource (HR) 
departments for managing personnel who possesses invaluable knowledge of organisations 
(Rehman et a l, 2010).
Financial resources: sufficient budget and financial support should be allocated and 
committed to relevant functions, such as knowledge acquisition, research and 
development, and employee development programmes (Holsapple and Joshi, 2000). As the 
impact of any KM initiative is difficult to trace or measure, executives are not always 
willing to allocate a budget to or investment in such a project. A lack of commitment in 
budgeting and funding would be a major problem and barrier for effective KM 
implementation (Chong, 2006).
3.3 TECHNOLOGICAL SUPPORT -  KM SYSTEM
The ability to bundle an organisation’s resources and competencies and convert them into 
sustainable competitive advantage can be greatly supported by the use of a knowledge 
management system (KM system). Adams and Lamont (2003) supported this idea by 
listing several direct contributions of KM systems over knowledge-based organisational 
activities, such as utilisation of internal knowledge, accessibility of knowledge and 
examination of the external environment. Fundamentally, these contributions allow a 
company to build, integrate and reconfigure internal and external knowledge in response to 
changes in the business context; in other words, they enhance the absorptive and 
transformative capabilities (section 2.5.1.4) of a company. By facilitating the functions of 
knowledge acquisition, storage, distribution and retrieval, KM systems allow personal and
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community knowledge to be identified, stored, retrieved and exchanged across different 
organisational entities.
3.3.1 The role of IT in KM system
For greater comprehension, the distinction between information system (IS) and 
information technology (IT) needs to be clarified. IS is an integrated system, including 
hardware, software and process, designed for manipulating information. Fundamentally, 
ISs are designed to assist.in managerial and professional tasks by focusing on managing 
vast amounts of information. On the other hand, IT falls under the IS umbrella and deals 
with the technologies deployed in the systems. Over decades, ITs have evolved in varying 
degrees and continue growing rapidly. More recently, the availability of new technologies, 
specifically the advanced development of the Internet, computer networks, mobile gadgets 
and interactive devices, has been instrumental in catalysing the movement of knowledge. 
Introduction of these technologies can effectively support knowledge processes; and their 
contribution to knowledge management is increasing considerably. Due to the fact that 
many KM initiatives necessitate an implementation of ITs, KM system is intuitively 
referred to as a subclass of IS, with the specific purpose of enabling the managing process 
of organisational knowledge.
The use of IT to facilitate various issues of knowledge management has long been 
developed, but the challenge is the degree to which IT can make better use of knowledge 
assets and enhance the performance of a company. Basically, ITs are deployed to manage a 
company’s knowledge assets, especially to store and transfer codified knowledge. 
However, many systems referred to as KM systems appear to deal primarily with data and 
information, rather than knowledge. This might be a result of the fact that computer-based 
technology initially emerged with the purpose of dealing with structured data and 
information (Boddy et a l, 2005). However, it is not just about databases or information 
repositories. More attention should be given to its potential to aid collaboration and co­
operation amongst people, organisations and various networks, rather than merely 
concentrating on its capability to manipulate explicit knowledge. This allows 
organisational knowledge to flourish and more valuable knowledge to be created 
(Alberghini et al ,2010).
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McDermott (1999) argued that a consonant combination of human and information 
systems is a key element for leveraging knowledge. He referred to knowledge as a 
consequence of the thinking process, the process that makes information useful by 
transforming it into insights to solve problems. In simple terms, knowledge is about the 
application of existing information to the current situation. Moreover information is 
acquired via reading, observing or absorbing, whereas knowledge can be obtained through 
participation in a community and using techniques, tools or artefacts of the community. 
Therefore, what should be the focus in managing knowledge is not the knowledge itself but 
the community and the people that ovm and use it (McDermott, 1999). Swan et a l (1999) 
proposed a more appropriate perspective, considering tacit knowledge separately from 
explicit knowledge, which they call the ‘community model’. The model highlights the 
essence of tacit knowledge in being socially constructed and intrinsically personal. In 
comparison with explicit knowledge, ‘trust’ between people in a knowledge community is 
the most important factor, rather than technology issues.
Although most sophisticated technologies seem not to be effective at manipulating tacit 
knowledge which is inherent in individuals or groups, and usually acquired through 
experience or participation in social networks, advancements in communication and 
information technologies nowadays provide greater opportunities than previously to 
eliminate some constraints that restrict the use of IT with a certain type of knowledge. In 
the light of the knowledge conversion (section 2.2.3), communication and information 
technologies can enhance the ability to transform tacit and explicit knowledge from one to 
the other. Therefore, the ultimate goal of KM system is to extend the territory of IT-based 
supportive tools to include various knowledge types and types and forms.
3.3.2 Classification of KM tools
Although KM tools may not be specific to computer-based tools, their emphasis is 
generally placed on them due to their dynamic capabilities and massive impacts. KM tools 
hence can be referred to as an integrated system of hardware and software to support 
knowledge activities, such as knowledge generation, codification or transfer, for better 
performance in managing organisational knowledge (Ruggles, 1997). Many studies have 
already been undertaken with regard to evaluation and classification of KM tools (Ruggles,
85
Chapter 3 - Organisational and technological support
1997; Angus et a l, 1998; Wensley, 2000; Jackson, 2001). The classifieation will help to 
identify tools that ean satisfy the requirements of the KM process. However, Liao (2003) 
argued that classifying KM tools is not a straightforward task as they are used to serve 
different problem domains and developed from diverse technological viewpoints. 
Generally, two main aspects are likely to be adopted to classify KM tools: the processes o f  
KM and the types o f technology.
The processes o f KM
As knowledge are multidimensional and are not the same thing as data or information, it 
ean be said that the use of KM tools is not to manage knowledge itself but to facilitate 
knowledge processes. With this aspect, knowledge processes are grouped into major areas 
of KM activities, and implementation of appropriate tools can facilitate such KM activities. 
Many research attempts have tried to match a broad range of KM tools to KM activities. 
Alavi and Leidner (2001) suggested that four basic knowledge processes can be facilitated: 
knowledge creation, knowledge storage/retrieval, knowledge transfer, and knowledge 
application. Angus et a l (1998) proposed a classification model in which four KM 
activities were identified: gathering, organising, refining and disseminating', and 
associated features of the tools required for each activity were provided as well. Jackson 
(1999) classified various types of software into the five categories of gathering, storage, 
communication, dissemination and synthesis (Figure 3.1a). Tiwana (2002) suggested a 
more simple model by dividing KM process into three fundamental stages of acquisition, 
sharing and utilisation, and a group of typical support tools was suggested for each stage 
(Figure 3.1b). However, even with modem technologies, most of the currently available 
tools tend to facilitate knowledge sharing, but offer less assistance for knowledge 
acquisition and knowledge utilisation. However, since most of the research which has been 
done on KM activities was conducted by academics, the link between KM activities and 
specific KM tools is rather weak and description of these relationships was less well 
elaborated.
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Figure 3.1: KM activities and IT-based support tools
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The types o f technology
Based on the fact that any specific type of technology can be deployed within different KM 
activities and conversely any specific activity can make use of different types of 
technology, this aspect highlights KM tools by focusing on their designed functions or the 
types of technology. The following categories of technology, such as intranets, content 
management systems, document management systems, database management systems, 
search and indexing systems, expert systems, are most frequently considered within KM 
system.
Jackson (1999) examined software and technology tools for knowledge management and 
this resulted in the following categories of tools:
• document management systems: the use of software to collect, store, and distribute 
the codified knowledge contained in a company. A company’s information can be 
better organised with structured approaches, and some advanced features, such as 
version control, authentication, and translation, are included in these systems.
• information management: software that helps to manage information on tangible 
and intangible assets, as well as business processes. They can fill many needs 
within a company and provide an infrastructure that is needed for higher level 
software systems. Basically, these tools are positioned horizontally within a 
company.
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• searching and indexing: a more critical function. Due to the exponential growth of 
information, searching and indexing is required to locate information easily and 
reliably.
• expert systems: intelligent analysis software for business information. Based on the 
field of artificial intelligence, they attempt to make use of vast quantities of data 
and information by simulating human decision making.
• communications and collaboration: sofiware tools facilitating the flow of tacit 
information. A large amount of knowledge, embedded within individuals’ heads, 
business processes, relationships between people, and organisational culture, can be 
reinforced and advanced through communications and collaboration.
Another comprehensible list of KM tools was proposed by Alberghini et al. (2010). Based 
on the most commonly used set of tools and technologies available, the list describes 
distinct categories of technologies which help and support KM process:
• infrastructure: tools that enable people to access knowledge whenever and 
wherever they need;
• storage, and data organising: tools that manage and assure the accessibility and 
availability of stored information;
• gathering and discovering: tools that enable people to find, select, and acquire 
information they need;
• knowledge organising: tools that support the organising process of knowledge, 
classification and mapping;
• collaboration: tools that satisfy the requirement of sharing information and 
knowledge, as well as working together;
• ' knowledge worker support: tools that support business process and human centric
processes; and
• specific application: tools used for supporting specific business functions, for 
example, human resources, procurements and customer relationship.
However, as knowledge management is characterised by a mixture of experience and 
contextual environment, it can be noted that KM tools cannot be used effectively without 
supportive procedures and an understanding of the context in which they run. The 
possibility of success of KM initiatives somewhat depends on the concordance between 
KM practices and supportive tools. It is unavoidable to take these two aspects into account
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together when designing a technology platform (Figure 3.2). Thus, it is essential to take 
knowledge and its context into account in the development process of KM tools (Tyndale, 
2002; Idao, 2003).
In practical terms, companies usually already possess various types of IT-based tools, and 
to some extent they are likely to facilitate the KM process. However companies often do 
not recognise their supportive contribution (Rodriguez-Elias et a l, 2008) because they 
were initially developed for other purposes, such as enhancing business processes or 
decision making. Leveraging existing infrastructure and making appropriate judgments 
about the availability of existing tools and the provision of additional tools are likely to 
reduce the risks of KM initiatives.
Figure 3.2: The cloud of KM supportive tools
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3.3.3 The use of ITs in the food industry
The majority of IT systems in the food industry are implemented within the food supply 
chain. According to Salin (1998), the systems are used to facilitate information gathering 
and exchange between food companies and other actors in the supply chain. At one end of 
the supply chain, IT systems are used for an effective response to consumers’ needs (Salin, 
1998; Hill, 2000). Scanner data collection and customer loyalty programs enable food 
retailers to understand and anticipate consumer needs. The use of electronic data 
interchange (EDI) has the potential to efficiently coordinate various supply chain partners 
together (Hill and Scudder, 2002). As computer-to-computer transmission of standardised 
business transactions, EDI increases the consistency of information flow and reduces the 
cost of ordering and handling. By linking orders to sales, IT systems provide a responsive 
supply chain for which some management approaches, such as just-in-time production, can 
be deployed to limit stockouts or overstocks (Salin, 1998) and also used for real-time cost 
tracking. In terms of food safety, technologies such as hand-held computing devices, 
barcode and radio frequency identification (REID) are used for product monitoring and 
quick response to food safety problems (Kelepouris et a l, 2007).
The study of Massa and Tessa (2009) highlights the way that ITs are likely to be used to 
support the knowledge activities of food companies. By comparing two distinct cases, it 
was concluded that ITs are applied in relation to the innovation behaviour of companies. 
This behaviour reflects the relevant dominant knowledge domain on which the company is 
focusing. For example, food companies concentrating on the marketing knowledge domain 
are likely to focus on a variety of external knowledge sources, mainly suppliers and 
customers. In this case, ITs should primarily support the processes of acquisition, storage 
and retrieval of knowledge (Massa and Tessa, 2009). Therefore, tools to manage and 
exploit codified knowledge from various sources are likely to be deployed, for instance 
data repositories, document management systems and business intelligence. On the other 
hand, food companies which consider innovation capability to be their main competitive 
advantage are likely to concentrate on the technology knowledge domain. By relying on 
the technology knowledge domain, companies tend to put more focus on internal 
competencies compared with external knowledge sources. These competencies are likely 
to be in tacit form and can be enhanced through appropriate organisational mechanisms, 
such as enhancing dialogue among staff members and informal events; hence, most
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implemented technologies are typically used to enhance cross-functional meetings, 
conversation and participation.
McAfee (2006) argued that plenty of information technologies have been implemented in 
companies to support communication between knowledge workers and most of them fall 
into two categories: channels and platforms. The difference between these two categories 
is the degree of commonality of information. On the one hand, information created and 
distributed through communication channels such as e-mail and instant messaging is 
viewable by only a few people participating in the thread. Conversely, content generated 
on platforms like intranets and corporate web portals has a higher degree of commonality 
as it can be accessed company-wide. However, these tools are considered as a means for 
communication rather than collaboration. As working behaviours are moving towards a 
more collaborative approach, the coming of ‘Weh 2.0’ and the emergence of social 
behaviours introduces greater interactivity into the KM environment (McAfee, 2006; 
Alberghini et a l, 2010). Web 2.0 refers to a set of internet-based technologies and 
applications that allow users to interact and collaborate with each other in a virtual 
community, for example blogs, wikis, video sharing sites and social networking sites. In 
the corporate context, the term ‘Enterprise 2 .0’ is used instead of Web 2.0 (McAfee, 
2006); it provides openness, participation, interaction, and collaboration platforms within a 
company, or between a company and its partners/customers. Although these collaboration 
technologies lead to a proliferation of organisational knowledge, the issues of how to 
regulate the contents and how to create value from it are key concerns for their 
implementation (Alberghini et al. ,2010).
In summary, most IT systems currently implemented in the food industry tend to be used 
for manipulating codified knowledge across the food supply chain. However, food 
companies concentrating on the marketing knowledge domain can benefit from the use of 
these systems as they enhance an ability to acquire knowledge from external sources, 
mainly suppliers and customers. Data repositories, document management systems and 
business intelligence are implemented to make such knowledge more formalised, 
accessible and transferrable. Conversely, IT systems which provide a platform for 
communication and collaboration are likely to be more appropriate for food companies 
focusing on internal competencies. However, from the literature, it was found that relevant 
studies on KM system in the food industry are rarely available in the research arena.
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3.4 THE HOLISTIC VIEW OF KNOWLEDGE MANAGEMENT
In the previous chapter, it was concluded that innovation and knowledge management are 
inseparable concepts, for which the KM process is considered as a mediator to integrate 
various relevant components, including innovation process, organisational knowledge 
bases and external knowledge resources (section 2.8). Also, it was emphasised that 
successful KM requires appropriate conditions and an appropriate environment to facilitate 
knowledge activities (section 2.6.2). With regard to the supportive environment, 
contributions of organisational support {KM enablers) and technological support {KM 
system) to the KM process are frequently highlighted in the literature. These two prominent 
fields of study separately provide understanding of ‘what are enabling factors in a specific 
context ’ and ‘how KM system can support the KM process ’ respectively. As a result, most 
of the extant studies were conducted from a specific viewpoint; this might be owing to the 
multidisciplinary nature of knowledge management which makes their context and 
relationships so complex. Since knowledge management is a multi-faceted approach 
comprising several organisational elements, it has been argued that alignment of these 
elements is essential to address the organisation’s business needs (du Plessis, 2007; 
Jasimuddin, 2008). Consequently, the supportive environment, namely KM enablers and 
KM system, should be combined with the integrative role of KM process to present the 
holistic view of knowledge management (Figure 3.3). For the purposes of this research, the 
holistic view was adopted for the empirical investigation in the context of the Thai food 
industry.
Eigure 3.3: The holistic view of knowledge management
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With regard to the holistic view, three major relationships have been identified as follows:
• intermediate relationship: represents the effect of knowledge management on 
innovation;
• supportive relationship: represents the supportive functions of the supportive 
environment, i.e. KM enablers and KM system, on KM process; and
• interactive relationship: is concerned with the interaction between KM enablers 
and KM system and its effect on KM process.
It should be noted that while Chapter 2 provides elaboration on the intermediate 
relationship and Chapter 3 underlines the supportive relationship, there is little literature 
that sheds light on the relationship between KM enablers and KM system. Though KM 
system itself is widely recognised as an enabling tool for KM process (Davenport et a l, 
1998; Tiwana, 2000; Wong and Aspinwall, 2005), its value should not be limited just to 
managing knowledge flows and processes. Other potential abilities in facilitating KM 
enablers should be in a focus as well. Information technologies, considered a substantial 
element in the KM system, are able to transform the way that people-based activities can 
be supported (Alberghini et a l, 2010). By providing the right information to the right 
people at the right time, KM system can be used to enable dynamic operational processes 
and make effective use of human resources (Malhotra, 2002). The effective use of KM 
system is likely to increase levels of participation and enhance communication among staff 
members which consequently improves team performance and innovativeness (Alavi and 
Leidner, 1999). Therefore, it is worth exploring the interactive relationship between KM 
enablers and KM system. Other potential of the use of KM system, particularly its 
relationship with KM enablers, may be revealed, and this could increase the capability of 
companies to gain greater benefit from KM system deployment.
For instance, organisational culture, one of the most crucial human-related enablers, is 
likely to be supported by the use of specific KM tools. Technologies, such as social 
networks, web portals and conferencing support systems, are recognised in their usability 
to create an open and sharing culture which relies heavily on a knowledge-friendly 
environment, transparency and trust (Akhavan et a l, 2006; Hung et a l, 2005). From a 
human resource management (HRM) perspective, providing employee training and 
learning opportunities and encouraging employees to participate can help to advance and
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replenish organisational knowledge (Skyrme and Amidon, 1997). These activities can be 
advanced through e-leaming, visualisation systems and expert systems. Furthermore, 
communicating styles and problem solving can evolve from new communication 
technologies to provide a more collaborative approach. This makes it much easier for 
companies to manage coordinative activities and in turn transform the organisational 
structure to one with much greater freedom (Boddy et a l, 2005).
3.5 SUMMARY
In this chapter, a discussion on KM enablers {organisational support) and KM system 
{technological support) is provided by reviewing broad literature. Firstly, the chapter starts 
with a general discussion of the CSF approach which highlights its ability to identify 
significant factors that require companies’ attention to ensure their future success. The CSF 
approach has been widely adopted into knowledge management, and multiple CSFs were 
revealed from previous studies. With regard to a context-oriented approach, it was shown 
from the literature that CSFs, even in the same area of study, can be diverse depending on 
the environment of the study and the researcher’s perspective. To identify enabling factors 
from a range of previous research, the systematic review was adopted as a rigorous process 
to review a broad range of articles. Twelve enabling factors under the four dimensions of 
managerial, corporate environment, process and resource influences are the result of 
reviewing twenty-three relevant articles.
In the section of technological support (KM system), the discussion starts with clarifying 
the role of KM system in managing various forms and types of knowledge. Its contribution 
to supporting a company in developing absorptive and transformative capabilities was 
stressed. As the use of technologies is necessary for KM initiatives, various types of 
technologies are integrated to serve different KM practices. A number of studies have 
already been undertaken regarding the classification of KM tools. The section further 
explores two aspects that are likely to be adopted for classifying KM tools: the processes 
o f KM  and the types o f technology. However, KM tools cannot be effectively used without 
an understanding of the context in which they run. The section then continues on the use of 
IT in the food industry.
94
Chapter 3 - Organisational and technological support
At the end, the chapter concludes that the supportive environment, specifically KM 
enablers and KM system, needs to be combined with the integrative role of KM process in 
order to present the holistic view of KM. Since knowledge management is a multi-faceted 
approach comprising various organisational elements, it is clear that implementation of 
KM initiatives is a mixture of management, culture, practices, technologies and human 
resources. Therefore, adoption of this holistic view for the empirical investigation should 
provide a greater comprehension of the context being studied.
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CHAPTER 4 
RESEARCH DESIGN AND METHODOLOGY
4.1 INTRODUCTION
This chapter presents the overall research design and a justification for the research 
methods chosen. Underlying theories are discussed systematically with regard to the 
research questions. Several issues need to be taken into account when designing research. 
Practicalities in gathering materials, access to research sites, data acquisition and data 
analysis are priority concerns according to Eriksson & Kovalainen (2008). However, 
exploring research paradigms and philosophical aspects is very helpful in encouraging in- 
depth thoughts relating to the topic under consideration, e.g. perceptions, beliefs, 
assumptions and the nature of knowledge (Crossan, 2003). Guba and Lincoln (1994) 
suggested that justification of the applicable paradigm is as important as justification of the 
research methods. Johnson and Clark (2006) noted that the choice of the research strategy 
made with consideration for the philosophical aspects enhances understanding of the 
phenomena. Saunders et al. (2009) proposed a concept in which research can be compared 
to an ‘onion’ which depicts important layers of the processes that need to be peeled away, 
starting with the research philosophy at the outermost layer.
The chapter is divided into two main parts. The first part (section 4.2) discusses the 
philosophical aspects, including research philosophy, research approach and research 
strategy, and the justification adopted for each philosophical aspect, while the second part 
(section 4.3) concentrates on the methodological aspects by providing details and 
theoretical criteria of the research methods and the means of data collection adopted in 
each stage of the research.
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4.2 PHILOSOPHICAL ASPECTS OF RESEARCH DESIGN
Three confusing terms usually appear when planning a research project, i.e. ‘research 
paradigm’, ‘research methodology’ and ‘research design’. Comprehending the meaning of 
and the difference between these terms can enhance the ability of researchers to design the 
research processes that have to be worked through.
Firstly, with regard to ‘research paradigm’, Guba and Lincoln (1994) defined it as a set of 
basic beliefs that represent the nature of the world from the holder’s view. Collis and 
Hussey (2003) referred it as the progress of scientific practice based on people’s 
philosophies and assumptions about how research should be conducted. Saunders et al. 
(2009) regarded it as a way of examining social phenomena from particular 
understandings. Because of its dependency on a personal point of view, different people 
can interpret it in different ways. Hence, ‘paradigm’ is a term used quite loosely in 
academic research.
Morgan (1979) suggested that the research paradigm can be considered at different levels: 
philosophical, social and technical. While the philosophical level reflects basic beliefs 
about the world, the social level concerns how the researcher should conduct his or her 
research, and the technical level concerns the methods and techniques adopted for 
conducting the research. Basically, two main paradigms, positivism and interpretivism, are 
well recognised in the social sciences. Other terms sometimes are preferable depending on 
authors’ assumptions, e.g. ontological, epistemological, axiological, rhetorical and 
methodological assumptions (Creswell, 2008).
Secondly, regarding ‘research methodology’, Collis and Hussey (1997) described the term 
‘methodology’ as an overall approach to the research process, from underpinning theories 
to methods applied for data collection and analysis. Additionally, Saunders et al. (2009) 
defined it as the theory of how research should be undertaken, including theoretical and 
philosophical assumptions and methods adopted. Hence, it can be inferred that research 
methodology is guidance as to how research should be conducted, logically and 
systematically. It also includes theoretical, philosophical and practical aspects of a research 
question.
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Lastly, ‘research design’ is the logic that links the chosen methods to the research question; 
it should express how the question can be answered (Yin, 2009; Collis and Hussey, 2003). 
This is also supported by Vogt (2005) who referred to it as planning procedures for 
conducting research in order to establish the most valid findings. In this regard, the 
research design provides a detailed plan used as guidance at various stages of the research 
and which enables researchers to discover possible solutions. To construct a research 
design, explanations of choices of data collection methods and data analysis techniques 
need to be addressed. Limitations and weaknesses of the design should be highlighted and 
an explanation of how to deal with them should be discussed (Collis and Hussey, 2003).
According to the discussion above, research design can be considered a holistic procedure 
to provide a practical framework for a research project, by taking research paradigm and 
research methodology into consideration as basic beliefs about context and tools that are 
used respectively. Shih (1998) stressed various areas that should be considered when 
designing a research project: philosophical paradigm, the nature of the phenomenon to be 
studied and the research questions, and practical constraints. Many scholars agree that the 
choice of paradigm has important implications for the choice of methodology, which then 
influences the research design (Collis and Hussey, 2003; Robson, 2002; Saunders et al,
2009). In practical terms, various options and alternatives in research paradigm and 
methodology are available. Therefore, researchers need to make strategic decisions about 
what is to be chosen and whether the choices are reasonable and appropriate for tackling 
specific issues.
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4.2.1 Defining research questions
As this research focuses on the relationships between KM process, KM enablers, KM 
system and innovation, the aim of this research is:
‘‘To investigate critically the relationships between the KM process, KM enablers,
KM system and innovation in the Thai food industry. ”
To the present knowledge of the researcher, there have been little attempt to explore these 
relationships; being more specific there is no study having been done in the food industry. 
Consequently, the following research questions were raised:
RQl: To what extent do KM enablers and KM system influence the KM process 
in the Thai food industry?
RQ2: How can KM enablers and KM system facilitate the KM process in the 
Thai food industry?
Answers of these specific research questions were set as ultimate goals in developing the 
research design and used to frame the scope of this study. The question RQl is intended to 
investigate the influential effect of KM enablers and KM system in supporting KM 
process. In particular, the researcher is interested in certain relationships between the three 
variables KM process, KM enablers and KM system. However, this type of question has 
limitations in expressing information and experiences actually embedded inside the 
context. In other words, it reveals the relationship aspect instead of actual KM practices. 
Therefore, the question RQ2 was introduced in order to investigate real practices in the 
industrial context. Specifically, it explores how KM enablers and KM system can be used 
to support the KM process in the Thai food industry. The findings from RQl and RQ2 
were used in conjunction with each other to advance understanding of the issue in focus.
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4.2.2 Research philosophy
Discussion at the philosophical level is necessary to shape the research design and connect 
the choices of methods back to the research question (Blaikie, 2000). Easterby-Smith et al. 
(2002) pointed out the reasons why the exploration of philosophy is significant in research 
methodology:
• it helps to refine and specify the research methods to be used;
, • it helps to avoid inappropriate methods at an early,stage; and
• it helps to be creative and innovative in either selection or adaptation of 
methods that were previously outside the researcher’s experience.
Notably, two main assumptions, ontology and epistemology, are commonly discussed at 
this level.
4.2.2.1 Ontology and epistemology
Ontology is an assumption based on the philosophical study of the nature of being, 
existence or reality. It could be either an objective reality existing in the real world or a 
subjective reality created in the mind. These forms of reality constitute the basic aspects of 
ontology: objectivism and subjectivism. In social science studies, objectivism depicts the 
position of social entities existing in reality apart from social actors’ stances. On the 
contrary, subjectivism takes the view that the existence of social phenomena is caused by 
social actors’ perceptions and consequent actions. In short, the ontological perspective 
concerns the consideration of whether the phenomenon to be studied is situated under the 
objective world external to social actors, or socially constructed by the perceptions of the 
human actors.
Epistemology is an assumption based on the philosophical study of the nature of 
knowledge. It concerns what constitutes acceptable knowledge. In essence, epistemology is 
about what and how knowledge of reality can be gained in a field of study (Blaikie, 2007; 
Chia, 2002; Hatch and Cunliffe, 2006). Similarly to ontology, two-polarised forms 
constitute the basic views of epistemology: positivism and interpretivism. Positivism 
regards valid knowledge as observable and measurable facts as being separate from
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feelings. Hence the collection and analysis of data are likely to be akin to the process in the 
natural sciences in which any effects of subjective bias are minimised. Conversely, 
interpretivism attempts to deepen understanding of the perceptions held by social actors. 
Therefore, what is being researched cannot be unaffected by the participation of the 
researcher.
Basically, the selection of research philosophy is dominated by the choice between two 
main philosophical positions: positivism and interpretivism. However, thinking of the 
philosophical position as a continuum is more beneficial than thinking of it as just two 
extreme positions (Tashakkori and Teddlie, 2003). Other alternatives are discussed in the 
following section.
4.2.2.2 Positivism, interpretivism, realism and pragmatism
Positivism and interpretivism are two predominating philosophical positions. The choice 
made between these polarised positions reflects the way chosen to tackle a phenomenon. 
Although the dichotomy of research paradigm is widely adopted, only a few researchers 
would operate within one or other form of these two extremes; choosing between one 
position and the other, to some extent, may not be practical. Regarding it as a continuum, 
that can be moved along, provides a number of alternative classifications and alternative 
paradigms (Morgan and Smircich, 1980). Other positions of philosophy were derived from 
different views to see the reality, specifically realism and pragmatism. The following 
section discusses the basic beliefs and pertinent methodology of each philosophical 
position.
Positivism
The view of positivism in the social sciences was adopted on the basis of the natural 
sciences. The positivist view believes that an investigation of social phenomena should be 
precise, objective and rigorous. In respect of this belief, social phenomena can be 
considered as hard facts with little regard to human behaviour and mind, and thus can be 
studied in the same way as natural objects (Smith, 1998). In other words, facts are not 
dependent on belief alone but on belief that can be verified through examination and 
observation of external reality (Crossan, 2003).
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Positivism attempts to explain social phenomena by establishing associated relationships 
between the variables concerned and linking them to a deductive theory. An explanation of 
the relationships and the ability to anticipate and control the phenomena are likely to be the 
result of positivism. Positivism tends to produce quantitative data by using large samples 
which, in turn, enables social reality to be measured numerically and diminishes researcher 
dependency. Moreover, this provides the advantages of using statistical techniques to 
represent and analyse essential features of such a reality, and also enhances the ability of 
generalisation from a sample to a population (Proctor, 1998; Collis and Hussey, 2003).
Interpretivism
There is an argument concerning the shortcomings of treating social phenomena with the 
view of positivism. It points out that the objective view of positivism can show only one 
aspect of reality. Hughes (1997) argued that social realities are a composition of many 
constructions of reality, influenced by their context. The interpretivist philosophy believes 
that social realities are constructed socially and differently by the individuals who 
participate in them. To varying degrees, interpretivism assumes that reality is subjective 
and dependent on the individuals’ mind. As a result, the social sciences deal with action 
and behaviour generated from inside the human mind. Exploring a way to reveal how 
individuals give meaning to their world is the main purpose of social research.
With regard to the subjective state of individuals, interpretivism stresses the subjective 
aspects by focusing on the meaning, rather than the measurement, of social phenomena. 
Van Maanen (1983, p.9) described the methods used under the interpretivist approach as 
‘an array o f interpretative techniques which seek to describe, translate and otherwise 
come to terms with the meaning, not the frequency, o f certain more or less naturally 
occurring phenomena in the social world’. Because of its dependency on the social 
meaning, interpretivism tends to produce rich and subjective qualitative data by using 
small samples located naturally in a specific context (Proctor, 1998).
Realism
Realism is a philosophical position which recognises the positivist stance and the 
interpretivist stance together, offering a more sensible alternative than merely relying on
102
Chapter 4 - Research desisn and methodology
any single polarised position. The realist perspective takes the view that social structures 
are the cause and effect of behaviour; behaviour of social actors may be affected by all 
relevant external structures and internal subjective meanings (Proctor, 1998). Saunders et 
al. (2009) argued that, for the realist stance, there is a reality existing independently of the 
mind, but it is interpreted through social conditioning. In this way, adopting the realist 
stance implies that the researcher should be aware of finding a balance between the roles of 
the interpretivist approach and the importance of social and organisation structure. This 
idea underpins the ability to understand the collected data which, then, is helpful in 
developing basic aspects of the quantitative research.
Pragmatism
Debate on adoption of either a positivist or an interpretivist view to investigating a social 
phenomenon is unavoidable. However there is an argument regarding the appropriateness 
of adopting only one position. It argues that from a practical point of view the research 
question is the most important determinant for thinking about what philosophical position 
should be adopted (Saunders et a l, 2009). A few particular questions might be raised from 
the research, and each question may require a different philosophical position to answer it. 
In other words, ‘what works best’ is the fundamental belief of pragmatism (Denscombe, 
2007).
Denscombe (2007) concluded that, under the pragmatic view, what is acceptable 
knowledge could be judged by how well it is applicable to practical problems. He added 
that knowledge is inevitably a product of specific time and place. Hence, absolute 
knowledge is presumably non-existent. This idea leads a researcher to focus on the value 
system of his/her study and conduct it in a way that can bring positive consequences 
(Tashakkori and Teddlie, 2003). Creswell (2008) added that pragmatism does not commit 
itself to any single system of philosophy, but relies on a range of choices suitable for its 
purposes. Hence, pragmatism is a philosophical position appealing intuitively because of 
its purposefulness.
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4.2.2.S Justification for the research philosophy
Although positivism provides a confirmation of associated relationships between 
predefined variables, it might be deemed as a superficial view of the phenomena which 
lacks examination of human behaviours in an in-depth way. At some level, it is impossible 
to treat social phenomena separately from examining the perceptions of social actors. 
According to Crossan (2003), the exploration and examination of human behaviours such 
as feelings, perceptions and attitudes are beyond the scope of positivism. In contrast, 
interpretivism requires an interactive process between the researcher and what is 
researched. In other words, the researcher is part of the research environment. Findings 
from this interaction can establish comprehensibility for the extant phenomena, rather than 
generalisability (Collis and Hussey, 2003). However, the main weakness of the 
interpretivist approach is generally the proximity of the researcher to the investigation 
(Parahoo, 1997). Pragmatism is possibly a good alternative if there is ambivalence in 
making a decision about philosophical adoption of either positivism or interpretivism 
(Saunders et a l, 2009).
The appropriateness of either positivist or interpretivist approach for KM research is still in 
debate. This might owe to the nature of knowledge that comprises both explicit and tacit 
elements. Kane et al (2006) argued that although much of literature acknowledged the 
importance of tacit elements of knowledge, researchers tended to accentuate their focus on 
the informational aspects of knowledge (explicit elements). Thus, a positivist view is likely 
to be premised on the belief that these explicit elements are an objective reality being 
capable of measurement and the observed data can be quantifiable. However, overtime 
there has been a growing awareness of the social-related aspects (tacit elements) since 
knowledge is socially constructed in a specific context. Thus, the need of an interpretivist 
view is recognised for better understanding the social and behavioural issues underlying 
knowledge management (Grossman and McCarthy, 2005).
As this research aims to investigate critically the relationships between the KM process, 
KM enablers, KM system and innovation from one point of view the researcher believes 
that the relationships being investigated to some extent can be quantitatively measured and 
the analysis results can be derived from the sample to the population. However, from 
another viewpoint, the quantitative results alone cannot adequately provide meaningful
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insights encompassing the social or organisational elements of managing knowledge. With 
this regard, a pragmatist view was suitably adopted for this research. The research 
questions have been set out by having regard to two philosophical aspects of positivism 
and interpretivism and each research question requires a different philosophy, strategy and 
method to be employed. The question RQl is a type of question aiming to understand 
phenomena by establishing associated relationships between variables; the positivist view 
seems to be appropriate and the quantitative approach with statistical testing is used in 
order to get a clearer view of the relationship and test/confirm the hypothesis (Collis and 
Hussey, 2003). On the other hand, the question RQ2 concerns the actual practices behind 
the relationship which,are subjective aspects rather than measurable aspects; therefore, the 
qualitative approach is likely to be appropriate.
4.2.3 Research approach
The research approach is regarded as a way or means to deal with a research question. 
Selecting the approach carefully enables a researcher to adapt his/her research design with 
appropriate methods (Creswell, 2008). Practically, some specific research approaches are 
attached to particular research philosophies. For instance, quantitative approaches owe 
more to positivism, whereas qualitative approaches are preferable for interpretivism. 
However, Saunders et al (2009) argued that this attachment potentially leads to 
impractical methods.
4.2.3.1 Taxonomies of research approaches
Different types of research approaches can be classified according to the perspective of the 
question. For example, the methodological approach, including quantitative approach and 
qualitative approach, concentrates on how the data can be collected and analysed. Indeed, 
three popular taxonornies from different perspectives have been discussed broadly and 
intensively:
• theoretical/empirical;
• deductive/inductive;
• quantitative/qualitative.
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The following section discusses the differences between the two approaches of each 
different taxonomy in turn.
Theoretical/Empirical
This type of research approach concerns the source of knowledge contributing to the new 
findings; it encompasses two major approaches: theoretical and empirical. The theoretical 
approach is entirely based on existing knowledge, such as previously conducted research, 
and approved theories pertaining to the chosen field of investigation. By expanding from 
these sources of knowledge, the researcher here attempts to establish a new or different 
view of the situation. In contrast, the empirical approach observes phenomena in depth and 
gathers empirical data in order to depict a conclusion.
Deductive/Inductive
This type of research approach embraces the perspective at a logical level. In simple terms, 
it is about the way of reasoning the research question. By taking this perspective, two 
extreme approaches exist concerning in what way the theory gets involved in the research: 
theory-then-research or research-then-theory. They are so called deductive and inductive 
approaches respectively (Frankfort-Nachmias and Nachmias, 1996). However, both a 
deductive approach (theory-testing) and an inductive approach (theory-building) can be 
combined for use together in the same study (Perry, 2001).
Quantitative/Qualitative
This type of research approach is considered to be the methodological approach because it 
regards the way data are collected and analysed. The quantitative approach is based on an 
objective view of phenomena. The approach concentrates on a numerical measurement 
with a very structured approach (Collis and Hussey, 2003; Creswell, 2008). On the 
contrary, qualitative research is more subjective in nature with the aim of examining and 
reflecting perceptions in order to gain an in-depth understanding of phenomena (Collis and 
Hussey, 2003). Thus, the former is often associated with positivism, whereas the latter is 
associated with interpretivism (Neuman, 2006). Additionally, one approach can be used in
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conjunction with the other as eomplementary approaehes in a complex situation (Remenyi 
et a l, 1998).
4.2.3.2 Triangulation of qualitative and quantitative approaehes
Due to the faet that eaeh method has its limitations, a mixture of approaches is usually 
adopted, specifically in the data eolleetion and analysis processes, to reveal a broader and 
complementary view of the issue eoneemed. Creswell (2008) suggested that the mixed 
method, in particular, can be used in three strategic ways: sequential, concurrent and 
transformative mixed methods. While the sequential mixed method uses another method to 
expand on the findings of one method, the eoneurrent mixed method converges or merges 
quantitative and qualitative methods together at the same time. With the transformative 
mixed method, either a sequential or a eoneurrent approaeh can be adopted; data from 
different methods are likely to be transformed and integrated during analysis and 
interpretation processes.
Collis and Hussey (2003) argued that triangulation, known as the use of different 
approaches, methods and teehniques in the same study, leads to greater validity and 
reliability than using a single method. In addition, Bryman and Bell (2007) stressed the 
various benefits of using triangulation in researeh as: improving eonfidence in findings, 
cross-eheeking against two sets of results. Seeking convergence of results and 
counterbalaneing between strengths and weaknesses of other methods. However some 
shortcomings should be taken into account, such as difficulty of replication, and cost and 
time consumption in data collection and analysis (Jick, 1979). Indeed, triangulation can be 
applied at different aspects and levels of the research process. Easterby-Smith et al. (2002) 
elassified triangulation into four types: data triangulation, investigator triangulation, 
methodologieal triangulation and triangulation of theory. For example, data ean be 
colleeted at different times or from different sources (data triangulation), or by different 
researchers independently (investigator triangulation) with the purpose of eomparing the 
results. Furthermore, a researcher may decide to adopt both quantitative and qualitative 
approaches in his/her study (methodologieal triangulation), or undertake a theory from one 
diseipline to explain a phenomenon in another diseipline (triangulation of theory).
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4.2.3.3 Justification for the research approaches
Given the faet that pragmatism was undertaken as the researeh paradigm (seetion 4.2.2.S), 
both quantitative and qualitative approaches were henee introduced to answer the researeh 
questions RQl and RQ2 respectively. Consequently, the researeh was divided into two 
eoneurrent studies and their findings were converged in order to provide a comprehensive 
analysis of the overall findings.
In the first study {Study 1), the quantitative approaeh was used to investigate respondents’ 
perceptions of knowledge management praetiees and the implementation of KM enablers 
and KM system in their eompanies. The eonsiderable advantage of this approaeh is that it 
produced large amounts of numerieal data to whieh statistical processes could be applied. 
A speeifie social phenomenon eould be explained and predicted by seeking for regularities 
and associated relationships between the related variables under investigation (Creswell, 
2008; Yates, 2004). Consequently, employing the quantitative approach allowed the 
researeher to statistieally test and verify the relationships being investigated and led the 
researeher to more objeetive eonelusions.
In the seeond study {Study 2), the qualitative approaeh was adopted to deal with the 
researeh question RQ2. This approaeh has an ability to understand a soeial phenomenon 
and find detailed deseription of such a phenomenon to gain more meaning and implieation 
of events (Neuman, 2006; Bryman and Bell, 2007). It is an approaeh bound to context 
whieh thus requires investigation through observation and involvement. Consequently, 
semi-structured interviews with open questions were used to obtain a richness of detail 
rather than statistieal generalisation. The open questions let interviewees express their 
opinions, experienees and praetiees regarding knowledge praetiees and KM activities. 
However many criticisms, regarding the subjeetivity, flexibility and laek of rigorous 
experimental control at data collection and analysis of the qualitative approaeh, limit its 
application to certain types of research (Bryman and Bell, 2007).
Finally, the quantitative results and the qualitative findings were triangulated 
(methodologieal triangulation) in order to provide a greater complementary view as well as 
enhanee the researeher in making better and more aeeurate inferenees. The eombination of 
methods for collecting both quantitative and qualitative data is indispensable for this
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research due to their relevanee to the researeh questions. Speeifieally, the eontext was 
examined quantitatively to unveil the relationship between the KM proeess and the 
supportive environment, and also insights and experiences embedded inside the eontext 
were explored qualitatively to provide illustrative explanations of such a relationship. As a 
result, rich and robust findings were revealed by this combination.
4.2.4 Research strategy
Research strategy may be thought of as the overall direction of the researeh, ineluding the 
process adopted for the research (Remenyi et a l, 1998). Saunders et al. (2009) defined it 
as a general plan of how the researeh questions will be answered. In practical terms, there 
are a number of different types of researeh strategies. Researchers have to make stratégie 
deeisions about which strategies are suitable to be ehosen, and the ehosen one should 
reflect the assumptions of his/her research paradigm (Collis and Hussey, 2003). While 
some strategies can be used under either a positivist or an interpretivist paradigm, some 
lend themselves more to one paradigm than another. Aeeording to a number of authors 
(Remenyi et a l, 1998; Collis and Hussey, 2003; Denscombe, 2007), six main strategies are 
eonsidered popular for use in social research: experiment, survey, grounded theory, 
ethnography, action research and case study (Table 4.1).
Table 4.1: Characteristies of potential research strategies
Experiment Survey Grounded theory Ethnography Action research Case stu dy
M a jo r  d e d ic a te d  
p a r a d ig m
Positivism Positivism Interpretivism Interpretivism Interpretivism Interpretivism
S h o r t  d e s c r ip t io n  Manipulation o f one 
variable to determine 
the effect o f its 
changes over other 
variables
Gathering data or The discovery o f theory Describing cultural 
opinions from a sample from data scenes and cultural 
considered to be systematically characteristics o f a 
representative o f a obtained from the group o f people 
whole population context
Conducting research 
through active 
participation in an 
organisation change 
situation
Intensive analysis of a 
person or group or 
event in relation to 
context
P r im a r y  d a ta
c o lle c t io n
m e t h o d
Data collected from  
controlled groups 
under a control 
environment
A questionnaire is 
often used to aiiow 
standardised data to 
be obtained
Interview with 20-30 
people and 
observations are also 
frequently used
Participant 
observation over an 
extended period of 
time and interviews 
with informants
Multiple methods 
used, which require 
the involvement o f 
researchers and 
practitioners
Multiple methods used, 
e.g. interviews, 
observations, 
documents
K ey  s tr e n g th Discloses relationships Generalisability and 
between variables and effectiveness in 
cause-effect collecting data from a 
conclusions lot o f people
Free from bias o f pre­
conceptions
A systematic way to 
provide descriptions 
and interpretations 
of human social 
behaviour
Focuses on actions 
which leads to 
changes within the 
organisation
Provides descriptive 
details o f the case 
being examined
M ajor  w e a k n e s s Limited to the domain 
of the variables being 
analysed
Cannot provide in- 
depth insights and 
further explanations
Difficult to detect or to 
prevent researcher- 
induced bias
Time consuming and 
requires flexible and 
responsive research 
process
Limited to a specific 
problem or an 
addressed issue
The case may not be 
representative o f the 
phenomenon
Source: Summarised from Remenyi et al ,  1998; Collis and Hussey, 2003; Denscombe, 2007 and Saunders et a l ,  2009
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4.2.4.1 Justification for the research strategies
The survey and the case study were the two research strategies adopted for this research. 
The survey approach seems to be appropriate for the quantitative study as it allows a huge 
amount of data to be eollected and analysed quantitatively. With the survey approach, 
collected data are likely to sacrifice depth in favour of breadth which makes it more 
standardised and easier to compare (Denscombe, 2007). In KM studies, the survey 
approach is typically employed to measure the pereeption of respondents about general 
practices and environment conditions. This provides the researcher with an ability to 
compare the results across groups of respondents. Moreover, the results can be 
extrapolated to the level of a population, in this ease the Thai food industry. These are the 
key advantages of the survey approaeh, eompared with its quantitative counterpart, 
speeifieally the experiment, in which research will be eondueted with controlled groups 
under a eontrol environment. Thus, in the quantitative study {Study 1), a survey 
questionnaire was used with a number of respondents chosen from Thai food eompanies. 
Closed-ended questions were used to obtain information from the respondents.
On the other hand, various strategies, sueh as grounded theory, ethnography, action 
research and case study, are recognised for their eontributions to the qualitative approach. 
Some fundamental differenees between these strategies can be used to differentiate the 
more appropriate strategies from the others. First, the grounded theory is a theory building 
strategy in which a theory of the reality under investigation is formulated by a series of 
observations. The strategy ean be used with a wide range of issues in business and 
management as it is partieularly helpful for explaining and predicting behaviour (Goulding, 
2002). However, any predetermined ideas of the researcher should be minimised as they 
may lead to the presenee of prejudiees (Collis and Hussey, 2003). While grounded theory 
seopes researchers’ ideas and experience to a theory built from grounded data, ethnography 
on the eontrary is notable in helping researchers to gain insights from the perspectives of 
those involved. Ethnography is a strategy eentring on understanding a pattern of human 
aetivity in the way that soeial inhabitants do. Speeifieally, a researcher uses socially 
acquired and shared knowledge from the observed context to deseribe and explain a 
phenomenon within it (Collis and Hussey, 2003). By direet observation, what is left unsaid 
may be revealed, and this then leads to better eomprehension and interpretation of the 
phenomenon. Thirdly, action research is focused on bringing about a eonseious ehange in a
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situation to solve real-world problems and monitor the results. The basie assumption of 
action research is that the researcher and the researeh are part of eonstantly ehange in the 
soeial world (Collis and Hussey, 2003). Therefore the researcher is not independent from 
the researeh, but beeomes a partieipant of that researeh. The charaeteristics of eaeh strategy 
differentiate the strategies from one another. Fourthly, the case study is a strategy that is 
more suitable to examine a single instanee (or just a few instanees) of a phenomenon 
within a natural setting context. Yin (2009) stressed that the ease study approaeh generally 
involves an empirieal investigation of a ‘naturally occurring’ phenomenon within its real 
context, and obviously a elear boundary between the phenomenon and the context eannot 
be established. These eharaeteristies allow the case study to be potentially more suitable 
for eoping with the subtleties and intrieacies of eomplex soeial situations.
With regard to the qualitative study {Study 2), the case study was preferable to its 
counterparts for various reasons. First, the researeh was carried out in aeeordanee with the 
eoneeptual framework adopted to provide descriptive explanations of the relationships 
being examined, rather than formulating a new theory (eompared with the grounded 
theory). Seeondly, the researeh intended to explore KM praetiees of Thai food eompanies 
and how they implement organisational and teehnologieal support, rather than examine 
staff behaviour and the contextual seene (compared with ethnography). Lastly, the 
researcher was considered an external investigator/observer and did not involve himself 
direetly in the eontext of study (eompared with aetion researeh). Although there are 
critieisms regarding generalisability of the findings of the ease study, it might be argued 
that although the ease represents a unique instance, it is also a single example of a broader 
elass of things (Denseombe, 2007). Therefore, the researeher needs to demonstrate 
earefully the extent to whieh the case is similar to others of its elass. Bryman and Bell 
(2007) added that, instead of statistieal generalisation, the case ean be generalised through 
analytieal process.
In summary, the seleetion of researeh strategies relied on the research approach adopted in 
eaeh study. A survey questionnaire was used in the quantitative study, whereas a case 
study was employed in the qualitative study. In the next section, research design is 
diseussed in detail to provide a praetieal framework for conducting the researeh.
I l l
Chapter 4 - Research design and m ethodolo^
4.3 RESEARCH DESIGN
In social research, researeh design encompasses the methodology and procedures 
employed to conduct a research project. It provides researchers with a practical framework 
for the data collection and data analysis processes. In essence, a good researeh design 
ensures that relevant evidence, needed to answer the researeh question, to test a theory, or 
to describe phenomena, can be obtained as unequivocally as possible (De Vaus, 2001). 
Bryman (2008) suggested that a range of dimensions on the research process should be 
considered when designing soeial research. This includes:
• expressing associated connections between variables;
• generalising to larger groups of individuals than those actually forming part of the 
investigation;
• understanding behaviour and the meaning of that behaviour in its speeifie soeial 
eontext;
• having a temporal (i.e. over time) appreciation of social phenomena and their 
interconnections.
These matters require the issues of hypotheses, variables, sampling, data collection 
methods and analysis plans to be included in the design of a study.
One common strategy that ean be useful is to start with a conceptual framework. Due to 
the faet that various points of view can be used to look at any particular research topic but 
all those viewpoints eannot be explored simultaneously, a researeher requires a framework 
that provides a logical structure and delimits the scope of the study. A conceptual 
framework is ‘the current version o f the researcher’s map o f  the territory being 
investigated’. This definition was given by Miles and Huberman (1994, p.33), and is often 
cited by researchers. Implicit in this view is that a conceptual framework concentrates on 
the purpose of { ‘the territory being investigated’), the proeess of {the researcher’s map), 
and the evolution of ( ‘the current version ’) the research. To put it simply, a conceptual 
framework is the researcher’s perspective on how the researeh problem will have to be 
explored.
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The main objective in forming a eoneeptual framework is to help the researeher in:
• clarifying the research issues and identifying concepts from existing theories and 
previous studies;
• guiding researchers in inquiry and presenting the researeh in relation to the relevant 
literature;
• providing a direction to the research by helping identify effective tools and methods 
that may be employed.
In respect of the research design, a conceptual framework is used to identify specific 
variables (both independent and dependent) and relationships that need to be investigated 
in the researeh. Also it outlines the input, process and output of the whole investigation and 
puts forward the methods to study those variables and relationships.
Basically, a conceptual framework is based on previous studies and theories that exist in 
the literature. The literature helps researchers frame the problem, synthesise knowledge 
existing in the research area, and justify the need for the study. Researchers should 
concentrate on structuring the literature review to impact substantially on the research, as 
well as improving his/her own knowledge and understanding in the subject area (Collis and 
Hussey, 2003). Reviewing the literature provides a logical chain of reasoning that connects 
a research topic to the needs for the study, to the research design, to the tools and methods 
used, to the findings and knowledge claims, and to the implications of the findings. Thus, 
the literature review leads a researcher to the delineation of a conceptual framework for the 
researeh.
4.3.1 Developing the conceptual framework
In this researeh, the conceptual framework was developed through the process of literature 
review. As the research/centres on the relationships between KM proeess, KM enablers, 
KM system and innovation, the KM literature was reviewed with the purpose of improving 
relevant knowledge, updating the current state of knowledge, and filling the gap between 
theory and practice. The literature from primary and secondary sources, including 
textbooks, journal articles, academic papers, dissertations, institutions’ reports and
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websites, was used because of its informative, up-to-date, authoritative and accessible 
features.
As presented in Chapters 2 and 3, four main themes of knowledge management, 
innovation, KM enablers, and KM system were incorporated in the literature review. 
Chapter 2 focuses on knowledge management, covering the fundamental issues of 
knowledge, KM process and managing knowledge within an organisation, and then links 
knowledge management to innovation. On the other hand. Chapter 3 highlights the 
supportive environment that is required to support knowledge management in an 
organisation. This covers various issues about KM enablers and KM system. Finally the 
holistic view of knowledge management was developed from the literature (section 3.4) 
and it was adopted as the conceptual framework for this research.
Creswell (2009) emphasised the use of the literature from the different viewpoints of 
qualitative and quantitative research. In quantitative research, the literature provides 
direction for the questions or hypothesis testing, whereas in qualitative research it is used 
to frame the questions by providing useful theoretical context and background. As this 
research comprises two main studies and each study is based on different research 
approaches, quantitative and qualitative, the conceptual framework was adapted to each 
study by considering its appropriateness to the adopted approach and its ability to answer 
the specific research question. Figure 4.1 presents the conceptual framework and the scope 
of each study in relation to the literature.
Figure 4.1: Conceptual framework of the research
Quantitative study CStiidv 1 ’) Qualitative study ( ‘Study 2 ’ )
<—► in te rm e d ia te  r e la t io m h ip
  s u p p o r tiv e  re la t io n sh ip
M in te ra c tiv e  re la tio n sh ip
Innovation
process
External
know led g e
resources
Organisational
k n o w le d g e b a se s
KM enablers KM system
KM process
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4.3.2 Study 1 - Survey (Questionnaire)
The specific research question (section 4.2.1) for Study 1 is:
“To what extent do KM enablers and KM system influence the KM process in the 
Thai food industry? ”
A survey approach was deployed to Study 1 to answer the ‘what’ question concerning the 
influential effect of KM enablers and KM system in facilitating KM process. In particular, 
the associated relationships being investigated were tested and verified through statistical 
tests. The conceptual fi-amework (Figure 4.1) was adapted to this quantitative study by 
regarding the supportive functions of KM enablers and KM system over KM process {the 
supportive relationship), as well as the interactive function between KM enablers and KM 
system {the interactive relationship). In addition, the intermediate relationship was also 
measured through the construct of innovation performance as a consequence of the KM 
process. In summary, based on four main constructs of KM process, KM enablers, KM  
system and innovation performance, three associated relationships needed to be tested and 
verified:
• intermediate relationship: represents the effect of knowledge management on 
innovation process, in this case innovation performance is considered as a 
consequence of KM process {hypothesis HI)',
• supportive relationship: represents the supportive functions of KM enablers and 
KM system on KM process {hypotheses H2 and H3)’,
• interactive relationship: concerns about the interaction between KM enablers and 
KM system and its effect on KM process {hypothesis H4).
Figure 4.2 presents the conceptual framework for the survey study. Further details on the 
hypothesis testing are given in section 5.2.
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Figure 4.2: Conceptual framework for the quantitative study
H3
H4
H2 HI
KM system
KM Enablers InnovationperformanceKM Process
A survey questionnaire was used to eollect quantitative data from Thai food companies. 
Closed-end questions were used in the questionnaire as they allow the construets being 
studied to be measured without bias or ambiguity and reduce complexities in the analysis 
process. Information used in the questionnaire design was derived from the literature 
review and pre-testing. Pre-testing was deployed to diminish shortcomings such as 
ambiguity of questions and limitation of expression of the real thoughts of respondents. 
Some disadvantages of the questionnaire, such as low response rate, problems of data 
quality and seriousness of answers, were minimised by the process of sample selection and 
questionnaire administration.
Analysis method
In this study, the data analysis process was undertaken with three main objectives:
• To compare mean scores of different variables, as well as mean seores of a certain 
variable between groups of respondents;
• To explore correlations between different variables, as well as eorrelations between 
groups of respondents on a eertain variable;
• To reveal and confirm the relationships between variables.
Statistical tests were applied to achieve these objectives. Two types of statistical tests are 
likely to be used, parametric test or nan-parametric test. Parametrie statistical tests 
generally refer to the techniques used for making inferences about population parameters 
from a sample. They are mainly adopted for quantitative data analysis to draw inferential 
conclusions. The parametric methods, e.g. /‘-test, z-test and the ANOVA, ean be most 
powerful, for instance, having the ability to reject the null hypothesis when it is incorreet, 
when data are sampled from a normally distributed population. When the assumption of
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the normal distribution of the population is violated, unreliable results, such as Type I 
errors, may oceur as a eonsequence of applying parametric tests (McClave et a l, 2011). 
Nevertheless, there are a number of alternative teehniques available for analysing non­
normal distributed data, known as non-parametric statistieal tests. In essence, non- 
parametric methods focus on the loeation of the probability distribution of the population 
rather than specific parameters of the population, whieh therefore make them independent 
of the distribution of the sampled population (McClave et a l, 2011). In addition, non- 
parametric methods are considered to be more appropriate for ordinal-scale data, eompared 
to parametric counterparts (Gibbons, 1993).
In this study, both parametrie and non-parametric techniques were applied by having 
regard to their appropriateness to the variables and the selected samples. To be specific, a 
/-test, ANOVA, a Wilcoxon signed rank test and a Kruskal Wallis test were used to test 
difference in the mean scores, a Kendall eoncordance test and a Spearman's rank test were 
used to identify correlations, and multiple regression analysis was used for further analysis 
of relationships between the eonstructs being measured. Further details on the quantitative 
analysis are given in section 5.4.3.
Sample selection
Selecting a sample is an important process of an empirical study. A sample is a set of 
members taken from all members of the case of interest (the population). The justification 
of the sample seleetion relies on the logic of typicality. This means each is similar to others 
in relevant aspects and the findings are likely to be generalisable (Denscombe, 2007). In 
other words, a sample should be able to represent characteristies of the whole population, 
particularly having the ability of generalisation (Yates, 2004). Collis and Hussey (2003) 
argued that a good sample has to be adequately large to satisfy the investigation conditions 
and should be ehosen without bias.
In this quantitative study, the scope of the population was speeifie to companies in the Thai 
food industry. Adoption of probability sampling was not feasible due to the limitation of 
access to information about the whole population, in this case Thai food companies; hence 
non-probability counterpart was eonsidered preferable. Consequently, a list of food 
companies acquired from a database of Thailand’s exporters (Department of Export
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Promotion, 2011) was used as a sample frame. The list eomprises a wide range of Thai 
food exporters, in terms of company size, location and type of product. The list was 
regarded as a suitable sample frame as it consists of competitive Thai food companies 
which are likely to have KM activities taking place within their companies. However, it is 
worth noting that the sample frame selected may not completely represent the whole 
population, as some competitive Thai food eompanies which do not operate in the export 
market were not included in the frame. To improve the coverage of the sample, the 
questionnaire was distributed to all of food companies in the list and the follow-up process 
took place thereafter. Furthermore, as multiple regression analysis was planned to be 
applied, the sample size should be pre-determined in order to achieve a desired level of 
statistical power of hypothesis testing. Further details on the sample selection are given in 
section 5.4.2.
4.3.3 Study 2 - Case study (Interview)
The specific research question (section 4.2.1) for Study 2 is:
“How can KM enablers and KM system facilitate the KM process in the Thai food  
industry? ”
A case study approach was employed to Study 2 to extend understanding of the 
relationships between the KM proeess, KM enablers and KM system, whieh then leads to 
the explanation of the issues being studied. As this study intends to investigate a specific 
instance relevant to knowledge management in the context of the Thai food industry, the 
ease study seemed to be appropriate. Two major advantages of adoption of the case study 
approach are:
• enabling the researeher to observe a unique reality that presents in the eontext (in 
this case, the Thai food industry);
• enabling the researcher to highlight similarities and differences between the 
observed units (in this ease, Thai food eompanies).
In this study, the conceptual framework (Figure 4.1) was adopted as a framework in 
conducting the case study. Semi-structured interviews were conducted with key informants
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who are the representative of each observed unit. Interview is eonsidered an appropriate 
method for the intricate matter of the subject, such as opinions, experiences, sensitive 
issues or privileged information (Denscombe, 2007). With the semi-structured interview, 
interviewees are allowed to elaborate and express their ideas widely and deeply on the 
designated topics. Consequently, eontextual enriched information gained from the 
interviews sheds light on the way that KM enablers and KM system are used to support the 
KM process in the Thai food industry.
Analysis method
There are two types of qualitative data analysis: deductively-based and inductively-based 
analytical procedures (Saunders et a l, 2009). With the deductively-based analytieal 
proeedure, theoretieal propositions are used as a means to devise a framework for helping 
in data collection and analysis (Yin, 2009). As an alternative to the deductive approach, the 
inductively-based analytical procedure starts from collected data by exploring which 
themes or issues should be followed-up or eoncentrated upon. With this approaeh, a study 
does not commence with a clearly defined theoretieal framework, but an emerging theory 
or explanation is an expected result (Saunders et a l , 2009). This is likely to be appropriate 
for cases where adopting restrictive theoretical propositions is not able to refieet the 
participants’ views and constrains exposure of the evidence (Bryman and Bell, 2007).
It eould be deemed that the deduetive approach was adopted in this study since the ease 
study was conducted by relying on the eoneeptual framework. Based on the deductive 
perspective, Yin (2009) suggested two analytical procedures: pattern matching and 
explanation building. The major difference between these two procedures is that 
explanation building attempts to build an explanation of the theoretical proposition, rather 
than testing a predicted pattern of outcomes based on the theoretical proposition. Yin 
(2009) argued that explanation building aims to explain a presumed set of associated links 
of a case, or to explain ‘how’ or ‘why’ something occurred. Adoption of explanation 
building to this research appeared to be appropriate as the research attempts to explain 
associated relationships between KM proeess, KM enablers and KM system. The findings 
revealed from the selected cases were used to develop the final explanation of the relevant 
relationships. Further details on the qualitative analysis are given in section 7.6.
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Case selection
With the case study approaeh, the issues of reliability and validity need to be considered at 
the outset in order to establish the quality of the case study design (Yin, 2009). Reliability 
aims to ensure the consistency of the procedure of a case study. In other words, repetition 
of the same procedures in the same ease study will lead to the same results. According to 
Yin (2009), this can be achieved through the use of a case study protocol. The case study 
protocol is a detailed document containing the procedures, general rules and instructions 
that need to be followed when eonducting the ease study. In respect of validity, three types 
of validity are commonly mentioned in social research; construct validity, internal validity 
and external validity. Construct validity demonstrates how well an operational set of 
measures is appropriate to the eoncepts being studied; internal validity has regard to how 
well the inferences are made; and external validity aims to identify the domain to which 
the findings can be generalised (Yin, 2009). These issues can be dealt by several tactics. 
One of the disadvantages of the strategy is the lack of generalisability (external validity). 
This ean be reduced by prudent selection of cases. In this regard, Yin (2009) suggested that 
eoneems about the type of case study should be diseussed at the outset. Basically, two 
aspects of the eharaeteristies of research design, design situation and unit o f  analysis, are 
used to eategorise the type of case study design. While the design situation has regard to 
the variants between single- and multiple-ease studies, the unit of analysis concerns the 
choice of a number of units to be conducted between a single unit (holistic) and multiple 
units (embedded). As this study was conducted within a single case of the Thai food 
industry by using multiple food companies as embedded units, it was considered an 
embedded single case study.
To select cases, three broad approaches are widely recognised in qualitative studies: 
convenience sampling, theoretical sampling and judgment sampling (Marshall, 1996). 
First, eonvenience sampling is regarded as the least rigorous technique as samples are 
selected from the most accessible subjects. However, it is an effective approaeh when 
eonsideration of cost and time is a priority. Secondly, with theoretical sampling, selected 
samples are necessary for examining a specific theory; in other words, it is an 
interpretative theory built from the emerging data. Lastly, judgment sampling, the most 
eommon sampling technique, is employed when the researcher would like to select the 
most productive sample to answer the research question. This idea is supported by
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Denscombe (2007) who suggested that the selection of cases is on the basis of their 
relevance to the research question. Based on the judgment sampling, the interview 
participants were recruited from a list of competitive Thai food eompanies and the 
interviews were conducted with managerial staff who were in charge of product 
development and manufaeturing process or who had equivalent responsibilities. By relying 
on personal conneetion, the list was gathered from two Thai publie organisations with 
regard to representability of and aecessibility to the participants. Further details on the case 
selection are given in section 7.3.
4.4 SUMMARY
In this chapter, theoretical aspect of research methodology was discussed to provide the 
overview of methodologies available in social research. The researeh aim was stated 
elearly with two specific research questions, and then the research design was justified 
according to the purpose of each question. Pragmatism is the research philosophy adopted, 
as the research questions require different philosophical aspects to investigate them. 
Different research approaches, strategies and methods were deployed for best handling of 
different aspects in the research questions. Therefore, a eombination of quantitative and 
qualitative approaches was introdueed. The researeh was divided into two studies, one 
quantitative and the other qualitative. It started with a quantitative approaeh {Study 1) and 
then probed deeper using a qualitative approach {Study 2) in order to investigate critically 
the relationships between the KM process, KM enablers, KM system and innovation in the 
Thai food industry. Quantitative and qualitative data were colleeted by various methods at 
different levels which allowed factual and comprehensive information be acquired from 
the real context. In summary, two research strategies were deployed: the survey 
questionnaire and the case study. Table 4.2 summarises details of the philosophical and 
methodological aspects that were adopted for this research.
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T a b le  4 .2 :  Summary o f the selected philosophical and methodological aspects
Study 1
(Chapters 5  and 6]
Study 2
(Chapters 7 and 8)
Research objective To investigate critically the relationships between the KM process, 
KM enablers, KM system and innovation in the Thai food  industry.
Research question To w hat extent do KM enablers and KM 
system influence the KM process in the Thai 
food  industry?
How can KM enablers and KM system  
facilitate the KM process in the Thai food  
industry?
Research paradigm Pragmatism
Research approach Quantitative Qualitative
Research strategy Survey Case study
Data collection Questionnaire Semi-structured interview
Data analysis Multiple regression analysis 
and other statistical techniques
Explanation building
Context/participants Thai food  industry/Thai food  companies
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CHAPTER 5
PROCESS OF THE QUANTITATIVE STUDY
5.1 INTRODUCTION
As indicated in the methodology chapter (Chapter 4), this research used two
complementary strategies for the empirical investigation: survey and case study. A
questionnaire was adopted as the means of data collection for the survey, with the intention 
of revealing and verifying the relationships between the KM process and supportive 
elements. This quantitative study is intended to confirm existence of these relationships in 
the Thai food industry. This ehapter outlines the development process of the questionnaire. 
Based on various concerns suggested by relevant literature, the proeess includes defining 
objectives, formulating questions, questionnaire design and testing the questionnaire (as 
presented in Figure 5.1). The details and methods regarding this proeess are discussed
following the sequence of the proeess.
Figure 5.1: Questionnaire development process
Defining
O bjectives
Formulating
Q uestions
Questionnaire Design
Designing
Questionnaire
Designing
Administering
Procedure
Designing 
Analysis M ethod
Testing
Q uestionnaire
5.2 OBJECTIVES OF THE QUESTIONNAIRE
Defining the objectives of a questionnaire is considered the first step in designing a 
questionnaire. To produce useful results, Gillham (2007) suggested that three basic 
requirements should be eonsidered, as follows: having a elear purpose in your 
questionnaire design, having topics that are well focused, and ensuring representative
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coverage of the population. Moreover, Remenyi et a l, (1998) added that, in order to 
identify the coneept to he measured, the phenomenon should be defined and described 
clearly.
This quantitative study aims to answer the following specific research question:
“To what extent do KM enablers and KM  system influence the KM process in the 
Thai food industry? ”
As discussed in section 4.3.2, a survey questionnaire was adopted with the intent to reveal 
and verify the relationships among the variables being studied. The conceptual framework 
(Figure 4.1) was developed by regarding three associated relationships between the four 
main eonstructs of KM process, KM enablers, KM system and innovation performance. 
These associated relationships include intermediate, supportive and interactive 
relationships. Figure 5.2 presents the conceptual framework for this survey study.
Figure 5.2: Conceptual framework for the quantitative study
H3
H4
H2 HI
KM System
KM Enablers KM Process InnovationPerformance
Based on this framework, the constructs of KM process, KM enablers, KM system and 
innovation performance were measured, and four hypotheses were derived for statistical 
tests of associated relationships among them:
HI
H3
H4
KM process has a positive effect on innovation performance.
KM enablers have a positive effect on KM process.
KM system has a positive effect on KM process.
The effect o f KM enablers on KM process is supported by KM system.
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Hypothesis HI represents the intermediate relationship between KM process and 
innovation performance, whereas hypotheses H2 and H3 represent the supportive functions 
of KM enablers and KM system over KM process respectively. On the other hand, 
hypothesis F74 concerns the interaction hQiweon KM enablers and KM system and its effect 
on KM process. To arrive at an appropriate measuring instrument, these constructs and 
hypotheses were taken into aecount in the questionnaire development proeess.
To measure the variables concerned, measuring questions were developed from the 
literature and other successful questionnaires in related fields. The processes of designing 
and administering were carefully conducted to ensure that the questionnaire was able to 
measure the constructs concerned. Appropriate statistical techniques were employed for 
analysing data to reveal the existence and level of the relationships being investigated. Pre­
testing of the questionnaire was eondueted to detect any possible shorteomings. This 
survey study is a cross-sectional study of the Thai food industry, therefore the unit of 
analysis is the food company. Self-completion questionnaires were distributed to 
managerial staff of Thai food companies. The managerial staff were asked to answer 
questions on the level of praetiees and implementation of the relevant constructs.
5.3 FORMULATING QUESTIONS FOR THE INSTRUMENT
This process is the most crucial stage taking plaee before design of an actual questionnaire 
can he started. To achieve the objeetives (section 5.2), the developed questionnaire needs 
the ability to attain all relevant and useful information. This demands a set of questions that 
are precise and oriented to the context. Methods such as a literature review and exploring 
other successful questionnaires in related fields are generally used at this stage to gather 
topics and items for inelusion (Gillham, 2007).
According to Bryman and Bell (2007), there are various types of questions which could be 
classified into two main types: factual and attitudinal. Factual questions are those 
requesting a response eoncerning objective fact such as age, education and revenue. This 
type of question needs to be direct or specific to elicit an accurately measurable answer. In 
contrast, the attitudinal questions ask about respondents’ attitudes, beliefs or feelings. To 
allow relevant information to he exposed, a question should be posed appropriately with a
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suitable scale with regard to the nature of the variables concerned (Sekaran and Bougie,
2010). Looking at the eoneeptual framework proposed (Figure 5.2), it ean be noted that the 
framework relies on the four major constructs of KM process, KM enablers, KM system 
and innovation performance. The researcher intended to measure attitudinal responses, 
such as practice, implementation and utilisation, of a eompany in relation to these four 
main constructs. This might be due to the fact that, in an organisational context, the 
existence of these elements cannot be apart from awareness of actors in the eontext. 
Additionally, the level of its existence may vary from person to person. Therefore a self- 
rating scale was deployed to examine how strongly respondents agree or disagree with 
question items. In summary, the questionnaire was divided into two key parts. The first 
part comprises faetual questions aimed at obtaining factual data on characteristics of 
respondents and their companies, including, working position, working experience, 
business structure, number of employees and registered eapital, whereas the seeond part 
comprises attitudinal questions intended to measure respondents’ views about relevant 
aspects of the eonstructs being measured.
There are a number of reflective measures that were reported in the literature on 
knowledge management (Alavi and Leidner, 2001; Darroeh, 2003; Zack et a l, 2009). As 
this researeh was not intended to develop a new measurement scale, the questionnaire was 
established on the basis of related studies, henee the measuring items were developed from 
several previous studies. The following provides information about the measuring items of 
eaeh eonstruct and their sourees.
KM  process
KM process is considered to be a set of knowledge relevant proeesses. As various models 
of KM process were introduced (Demarest, 1997; Alavi and Leidner, 2001; Bose 2004; Xu 
et a l, 2010; Andreeva and Kianto, 2011), some knowledge processes have been eommonly 
accepted and integrated into the models. In this researeh, the KM process was divided into 
three knowledge processes: creating, organising and applying. To measure these 
knowledge processes, Lawson’s knowledge management assessment instrument (KMAI) 
was adopted for use in this researeh for two main reasons. Firstly, it is a creditable measure 
as it has been appraised in terms of its reliability and validity and has been adopted by 
various researchers for assessing their coneepts on knowledge management (Chin-Loy and
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Mujtaba, 2007; Kangas, 2009; Ramachandran, 2009; Allameh et a l, 2011). Secondly, 
since the KMAI categorises KM process into 6 different processes (knowledge creation, 
capture, organisation, storage, dissemination and application), it seems to largely overlap 
with the proposed framework of this research. Therefore, some items were directly adopted 
from the KMAI, in particular 3 question items from the knowledge creation eategory and 3 
question items from the knowledge application category. Furthermore, 3 question items 
were selected from the other categories to measure the proeess of organising knowledge. In 
summary, for this research the KM process is measured with one seale that relates to all 9 
question items (Table 5.1).
Table 5.1: Measuring items of KM process and their sources of origin
Creating knowledge |
1 My company encourages staff to create and acquire knowledge from various 
sources, e.g. employees, customers, business partners and competitors.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009],
Donate and Guadamillas (2011]
2 My company encourages staff to use the company’s existing knowledge or 
lessons learned from previous projects.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009]
3 My company encourages the exchange of ideas and knowledge amongst staff 
or groups.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009]
I Organising knowledge |
4 My company responds to ideas/knowledge from employees and external 
sources, and documents them for further development
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009], OECD (2003]
5 My company has knowledge in a form that is readily accessible to staff who 
need it.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009], OECD (2003]
6 My company regular holds internal lectures, conferences and training sessions 
to share knowledge.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009], OECD (2003]
1 Applying knowledge |
7 My company applies knowledge to critical competitive needs and quickly links 
sources of knowledge in problem solving.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009]
8 My company bas different methods for employees to apply their knowledge to 
new situations.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009]
9 My company has methods to analyse and critically evaluate knowledge for 
future use.
Chin-Loy and Mujtaba (2007], 
Ramachandran (2009]
KM enablers
In this research, measuring items regarding KM enablers were developed from a list of KM 
enablers revealed through the systematie review. Based on 23 distinct articles on KM 
enablers, various key enablers were identified within four influential dimensions. Building 
upon the literature, amendment in wording may be required as it can help to express the
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true meaning of each enahler and decrease possibilities of confusion in respondents. 
Finally, a set of 15 question items were included in this construct by grouping them into 
the four dimensions of managerial, corporate environment, process and infrastructure 
influences.
Table 5.2: Measuring items of KM enablers and their sources of origin
Managerial influence
1 Continuous support and encouragement from top 
management is clearly expressed.
McDonough III (2000), 
Hung et a/. (2005],
Wong and Aspinwall (2005]
Managerial support
2 Commitment and determination in adoption of KM is clearly 
expressed.
Hung eta/. (2005], 
Chong (2006],
Commitment
3 Innovation/KM strategy has been aligned with core 
competencies and knowledge base.
Rehmaneta/. (2010] Strategic alignment
4 Impact of KM on strategic goals is measured and evaluated. Wong and Aspinwall (2005] Benchmarking
5 The right incentives are provided to motivate employees to 
participate in KM process.
Hung et a/. (2005],
Wong and Aspinwall (2005]
Reward system
Corporate environment influence
6 A culture to support KM activities, such as openness, trust and 
transparency, is widely promoted.
McDonough III (2000], 
Hung et a/. (2005],
Wong and Aspinwall (2005]
Supportive culture
7 Mechanisms to encourage knowledge workers, such as 
employee empowerment, open discussion, social interaction, 
collaboration and opportunities for networking, clearly exist.
McDonough III (2000], 
Hung et o/. (2005],
Wong and Aspinwall (2005]
Supportive mechanism
8 An environment to support KM activities, such as place for 
sharing knowledge, physical events and collaboration 
infrastructure, is fully provided.
Hung eta/. (2005] Supportive activities
9 Supporting teams and specialist networks are established. Wong and Aspinwall (2005] Supporting team
Process influence
10 Various knowledge practices, e.g. networking, community of 
practice (CoP), storytelling and mentoring, are used to 
support KM process.
du Plessis (2007], 
Alsadhan (2007]
Knowledge practices
11 Various knowledge channels, e.g. work groups, suppliers and 
customers, are used in KM process.
Davenport et a/. (1998], 
Chong (2006]
Knowledge channels
1 Infrastructure influence
12 Enabling technologies, such as information and 
communication technologies, are provided.
Hung et a/. (2005],
Wong and Aspinwall (2005]
Technological
resources
13 The usability of the information system, such as usefulness, 
user-friendliness and enjoyment, is satisfactory.
Hung eta/. (2005],
Wong and Aspinwall (2005]
Usability of 
technologies
14 Recruitment and training programmes are deployed 
appropriately.
McDonough III (2000], 
Wong and Aspinwall (2005], 
Hung et a/. (2005]
Human resources
15 Sufficient budget and financial support is allocated for 
running KM activities.
Wong and Aspinwall (2005] Financial resources
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KM system
This construct aims to measure the level of KM system utilisation currently deployed in 
organisations. Two main aspects are generally adopted to classify the tools: theoretical and 
practical. From the theoretical aspect, the tools will be analysed and their role in 
supporting KM activities identified, whereas the practical aspect highlights the tools by 
focusing on their designed functions or the types of technology involved. In fact, various 
types of information technologies already possessed in a company are potential facilitating 
tools for KM process and KM enablers; however companies often do not recognise their 
supportive contribution (Rodriguez-Elias et al., 2008). This might be because they were 
initially developed for other purposes, such as enhancing business processes or decision 
making. For this reason, the practical aspect was used to devise measuring items for KM 
system. Principally, the question items in this construct were developed based on the KM 
tools classification of Alberghini et al. (2010) and further refined by reviewing other 
related literature, i.e. Rao (2005), Tyndale (2002), and Sher and Lee (2004). Then 5 
question items were used for measuring the level of KM system utilisation by considering 
the following categories:
• IT infrastructure: referring to hardware tools that enable people to access 
knowledge whenever and wherever they need, such as Internet, intranet, video­
conferencing;
• Data storage and organising tools: referring to software tools that manage and 
assure the accessibility and availability of stored information;
• Collaboration tools: referring to hardware and software tools that satisfy the 
requirement of sharing information and knowledge, as well as working together;
• Business-process _ support tools: referring to tools used for supporting specific 
business functions, for example, human resources, procurements and customer 
relationship management; and
• Knowledge organising tools: referring to tools for knowledge workers that support 
business processes and human-centric processes, such as enterprise resource 
planning (ERP), directory of experts and decision support system.
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Table 5.3: Measuring items of KM system and their sources of origin
1 My company provides IT infrastructure for enabling people to 
access knowledge whenever and wherever they need.
Alberghini etal. (2010], 
Lopez e ta l  (2009],
Lee and Choi (2003]
IT infrastructure
2 My company provides data storage and organising tools for 
storage to assure the accessibility and availability of stored 
information.
Alberghini e ta l  (2010], 
Prieto e ta l  (2007],
Lee and Choi (2003]
Data storage and 
organising tools
3 My company provides collaboration tools that support 
information and knowledge sharing, and collaborative work, 
as well as communication among staff.
Alberghini etal. (2010], 
Prieto e ta l  (2007],
Lee and Choi (2003]
Collaboration tools
4 My company provides supportive tools for specific business 
functions, such as accounting system, supply chain 
management and customer relationship management
Alberghini e ta l  (2010], 
Lopez e t a l (2009]
Business-process 
support tools
5 My company provides supportive tools for the use of an 
organisation’s knowledge bases, such as enterprise resource 
planning (ERP] and decision support systems.
Alberghini e ta l  (2010] Knowledge organising 
tools
Innovation performance
Innovation is generally considered to be a process but is mostly measured on its outcomes 
as a proxy (Quintane et a l, 2011). For example, quantifiable information, sueh as the 
number of patents, the number of new products, the percentage of R&D expenditure or the 
growth of sales, are typieally used for acquiring measurable numerieal information. 
However, in some cases this might not be an appropriate way to express innovation 
performance of organisations, especially when incremental or process/service innovation 
dominates the organisational context. In addition to measuring KM process, Lawson’s 
instrument, the KMAI, also provides items for indicating the success of KM 
implementation (Chin-Loy and Mujtaba, 2007). The instrument is intended to assess 
organisational benefits from KM process in the aspects of competitive advantage, 
innovation and growth. Therefore the level of agreement on these aspects is inspected 
instead of other numerical outcomes, and 4 question items were used for measuring 
innovation performance (as presented in Table 5.4).
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Table 5.4: Measuring items of innovation performance and their sources of origin
1 My company has created many new business opportunities and adapted 
quickly to changes in the marketplace.
Chin-Loy and Mujtaba [2007), 
Lee and Choi [2003)
2 My company is constantly using new knowledge to create new products and 
services to increase its competitive advantage.
Chin-Loy and Mujtaba [2007), 
Donate and Guadamillas [2011)
3 My company has seen significant growth and usage in knowledge resources 
[repositories, patents, publications).
Chin-Loy and Mujtaba [2007)
4 My company has increased revenues from products and services that were 
inspired by new knowledge.
Chin-Loy and Mujtaba [2007)
5.4 QUESTIONNAIRE DESIGN
Questionnaires are an effective data collection tool and fulfil the research objective when 
they are designed to meet the basic criteria of relevance and accuracy (Zikmund et a l, 
2010). In other words, an effective questionnaire can attain reliable and valid information 
to address the research question. To achieve this end, a systematic plan should be prepared 
with regard to the way it is designed, administered and analysed. The following sub­
sections provide details of these aspects of the questionnaire developed for this research.
5.4.1 Designing the questionnaire
In designing a questionnaire, various issues should be taken into account including scales 
of measurement, types of questions, simplicity and clarity of the questions, and layout and 
structure of the questions. In this study, closed questions were mainly used with nominal 
and ordinal scales to investigate facts and measure perceptions from respondents. 
Respondents were asked to provide factual data and their level of agreement in relation to 
various question items. In addition, careful attention was taken regarding clarity, simplicity 
and purposefulness of the questions; the use of jargon and abbreviations was deliberately 
avoided. The purpose of the questionnaire, ethical issues and clear instructions were 
explicitly stated in the questionnaire.
A number of layout considerations were taken into account when developing the 
questionnaire. Primarily, the questionnaire was divided into separated sections and each
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section was subsequently divided into sub-sections. This was done with the intention of 
grouping questions by topic areas and presenting them in a logical order to build a sense of 
continuity. Further, various layout designing techniques were used to make the 
questionnaire user-friendly and easy to respond to. Headings, subheadings and question 
items were presented using different presentation styles in order to help respondents in 
discerning them. Shading was used to differentiate the questions and guide the eye across 
the page. Tiek boxes and Likert scales were used as the main response format because they 
provide quick and easy ways to complete self-administered questioimaires (Zikmund et a l, 
2010). A return name and address were provided at the end of the questionnaire in case 
further information or enquiry was required by respondents. Finally, as the questionnaire 
was available in both offline (distributed by postal mail) and online (provided by 
QuestionPro.com) channels, to encourage response, consistency in the design and layout 
between these two versions was taken into account. The appearance of the official 
questionnaire, both offline and online versions, can be found in Appendixes 1-2 and 1-3.
As a result, the questionnaire comprises five sections. In the first section, factual data 
regarding the company’s background and personal information were obtained through 
closed questions with a tick-box list. From section 2 to section 5, the four major constructs 
of KM process, KM enablers, KM system and innovation performance were measured 
respectively through attitudinal questions. A multiple-item scale was used to indicate the 
level of each respondent’s agreement on each question item. In business research, the 
possible responses for a scale generally range from 4- to 7-point scales (Saunders et a l,
2009). The study of Dawes (2008) showed that there is no difference between the 5- and 7- 
point scales as they produce the same mean score when rescaling. In terms of sensitivity, 
Diefenbach et al (1993) argued that a 7-point scale is more sensitive than a 5-point scale. 
Conversely, Preston and Colman (2000) suggested that in some circumstances a five-point 
Likert scale is preferable to prevent respondents becoming frustrated and demotivated as 
the scale is likely to be perceived by the respondents as relatively quick and easy to use. 
Dispute about the selection of a 5- or 7-point scale continues in the research arena. 
However, in previous knowledge management studies, the 5-point Likert scale was 
successfully used to measure the perception and opinion of respondents with acceptable 
reliability (Hung et a l, 2005; Chin-Loy and Mujtaba, 2007; Ramachandran, 2009; Lopez 
et a l, 2009). Therefore, a 5-point Likert scale, from ‘l=Strongly disagree’ to ‘5=Strongly 
agree’, was used to indicate the level of agreement with each question item.
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5.4.2 Administering procedure
In administering the questionnaire survey, the questionnaire was distributed to a list of 
target respondents and then a follow-up process was earried out. Several techniques were 
employed to increase the response rate.
Sample selection
Since investigation of a particular thing in the whole population would be very expensive 
and take a long time, research tends to focus on a reduced number of instanees to represent 
the thing under investigation (Denscombe, 2007). Therefore, the justification of selection 
of a sample relies on the basis of typicality. This means each element selected is similar to 
others in terms of the aspeets being considered, so that the findings are likely to be 
generalisable. Churchill and lacobucci (2004) suggested six stages of sampling process 
comprising 1) defining the population, 2) identifying the sample frame, 3) selecting the 
sampling teehnique, 4) determining the sample size, 5) choosing the elements to be 
ineluded and 6) collecting the data from the designated elements.
In this survey study, the scope of the population was specific to food companies in the Thai 
food industry. Therefore, the sampling frame was set to registered corporations in the Thai 
food industry. To sample respondents, there are two major types of sampling technique: 
probability and non-probability sampling. With probability sampling, each member of the 
population has a chance to be selected equally (Saunders et a l, 2009). However, choosing 
a sample statistically at random, as in probability sampling, sometimes might not be 
appropriate for a study with a specific purpose or in a particular subject. Additionally, in 
cases where information about the relationship between the sample and the population is 
limited whieh then means that making inferences from the sample to the population is 
difficult, non-probability sampling, by which sample selection is based on the subject of 
study, is more suitable as an alternative sampling teehnique (Saunders et a l, 2009). In this 
study, the adoption of probability sampling was not feasible since the overall population of 
Thai food companies cannot be sampled and accessed equally. Therefore, non-probability 
convenience sampling technique was considered preferable. There were two main reasons 
underlying the adoption of the convenience sampling technique. The first one is an 
assumption about the target sample which presumes it is uniform and has comparable
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characteristics with the overall population being studied (Hair et a l, 2007); the other is 
accessibility to the target sample.
Another important issue is determining the sample size, as this is one of the factors 
affecting the statistical power for testing hypothesised effects. With regard to using 
multiple regression analyses, the sample size should be pre-determined in order to achieve 
a desired level of statistical power. However there is no consensus on the minimum sample 
size. As mentioned by Aguinis (1995), the recommended size of a sample is at least 120 
(Stone-Romero and Anderson, 1994). A matrix by Aiken and West (1994) suggests a 
sample size ranging from 100 to 150 is required for statistical power of 0.80 at a 
significance level (a) of 0.05. According to Hair et a l (2010), a minimum sample size of 
100 is required in multiple regression for most research situations. Considering the sample 
frame and the possible number of respondents from previous studies, the minimum target 
sample size for the survey in this research was set at 100.
Administration and follow-up process
In this survey study, questionnaires were distributed to Thai food companies. A list of Thai 
food companies was compiled from a database of Thailand’s exporters (Department of 
Export Promotion, 2011). Contaet information, specifically postal address, telephone 
number, fax number and email address, was also included in the list acquired. As a result, 
questionnaires were distributed to 483 food companies across Thailand. As the unit of 
analysis for this survey is the food company, one questionnaire was sent direetly to the 
managerial staff in charge of product development or equivalent. A cover letter with an 
introductory message and details of ethieal concerns was provided as well as a postage- 
paid reply envelope. Anonymity of respondents was respected; however they were invited 
to inelude their name and e-mail address for receiving a copy of the report of this study 
produeed in the future. As the online web-based questionnaire was used in combination 
with the traditional mail questionnaire, three distribution channels, including postal mail, 
email and fax, were used with the purpose of increasing the response rate.
The web-based platform was provided for any respondents preferring to complete the 
questionnaire online. The advantage of online web-based surveys is that they ean reach a 
large number of respondents quickly and in any geographical location (Bachmann et a l ,
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1996; Taylor, 2000). Survey responses are stored on the server of the survey provider and 
are ready to be retrieved electronically for preliminary analysis. Some disadvantages of 
online web-based surveys have been identified. Problems such as non-response rate 
traeking (Andrews et a l , 2003) and multiple responses (Couper, 2000) have been raised. 
These problematic issues present the greatest threat to conducting probability research. 
However, some problems can be overcome since modem tools are currently provided by 
web survey providers. For example, a solution to the problem of multiple responses is 
provided by tracking respondents’ email or IP addresses (Konstan et a l, 2005).
Finally, the follow-up process took place two weeks after questionnaire distribution. A 
reminder letter was sent twice, first two weeks after distribution and again after one month, 
via email and fax. Periodic telephone contact was also scheduled to increase the response 
rate. As a result, 107 questionnaires were completed and returned, giving a response rate of 
22.15%.
5.4.3 Methods of data analysis
Several statistical techniques are required for data analysis in order to gain informative 
results. Selection of appropriate techniques is a cmcial step that needs to be carefully 
thought through. In this research, the collected data were analysed by the statistical 
software of SPSS 19.0. The analysis was carried out with regard to the following 
dimensions of the data: descriptive information, differences in mean scores, differences in 
ranking orders and evaluation o f measuring constructs.
Descriptive information
Descriptive statistics, specifically frequency, percentage and mean score, were generated 
from the collected data. The frequency and percentage were used to present basic 
characteristics of respondents and their eompanies, including working position, working 
experience, business structure, number of employees and registered capital. On the one 
hand, the respondents’ characteristics were used to present the credibility of participants in 
providing accurate and reliable information to the research. On the other hand, Thai food 
companies were categorised into relevant groups by the companies’ characteristics.
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Additionally, the mean score was used to present an overall average score of each question 
item, as well as average scores of different groups of respondents. Based on the mean 
score, measuring items under the same construct were ranked and their relative importance 
was compared with other items. Also the ranking made it possible to cross-compare their 
relative importance across different groups of respondents.
Differences in mean scores
In this research, differences between the mean scores were determined statistieally via a t- 
test and an ANOVA test. In particular, a paired-samples r-test was conducted to eompare 
significant differences between measuring items or groups of measuring items of the same 
construct. For the four constructs measured, these differences highlighted the level of 
precedence that Thai food companies placed on practices and support of knowledge 
management. On the other hand, a one-way ANOVA was applied to compare the mean 
seores among groups of respondents. In this survey study, the results of the one-way 
ANOVA highlighted differences in average scores of a measuring item or a group of 
measuring items between different-size groups of Thai food companies. Moreover, the 
significance level, as a criterion to confirm that a result is statistically significant, needed to 
be predetermined. A level of 0.05 was chosen (Sekaran and Bougie, 2010), and a ^ -value 
of less than 0.05 means that a difference can be regarded as statistically significant.
As a five-point Likert scale was mainly used as a scale for measurement, the assumptions 
about the normal probability distribution are likely to be violated. This is because the range 
of answers of a Likert scale is discrete, not continuous. However, a study by Norman 
(2010) provided support for the view that parametric statistics can be used with Likert- 
scale data, regardless of the normality assumption. To affirm that the results led to the right 
conclusion, the researcher decided to apply non-parametric methods to the collected data 
as well, specifically a Wilcoxon signed rank test and a Kruskal Wallis test, alternative non- 
parametric techniques to the /-test and the one-way ANOVA respectively.
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Differences in ranking orders
Ranking orders were used for comparing the relative importance among measuring items 
under the same construct, as well as across different groups of respondents. In this study, 
respondents were asked to rate their agreement to each measuring item and a 5-point Likert 
seale was used as the measuring seale. The average scores of the measuring items were 
compared and the ranking order among them was established. Among various applicable 
statistical techniques, Spearman’s rank correlation and Kendall’s concordance tests were 
chosen for ranking correlation tests.
On the one hand, the Spearman’s rank correlation coefficient is a technique for calculating 
the correlation eoefficient from pairs of scores on two variables (Yates, 2004). Also, it 
provides a measure of correlation between ranks. Therefore, the level of agreement on the 
rankings of measuring items or groups of measuring items between any two groups of 
companies can be measured. The coefficient or rho (rg) always falls between -1 and +1. 
While a value of +1 demonstrates a perfect positive correlation, a value of -1 indicates a 
perfect negative correlation. In addition, if the coeffieient is close to 0, it implies that no 
relationship is shown.
The Kendall’s coefficient of concordance (Ik) is a non-parametric statistic that can be used 
for assessing agreement among respondents. Where a number of people have been asked to 
rank a list of items by importance in descending order, Kendall's W can calculate the extent 
of their agreement from these data. The coefficient always has a value between 0 and 1. A 
value of 1 indicates perfect unanimity amongst the respondents in the order of the list of 
items. However, if W is 0, then there is perfeet disagreement. Based on mean scores, the 
test is applied for evaluating the agreement on the rankings of measuring items among 
different groups of respondents. Hence it is used to ascertain consistency between groups.
Evaluation o f measuring constructs
To ensure that the particular concept being investigated can be measured correctly by the 
instrument, the measuring constructs needed to be evaluated. Basically, two assessments 
are required for an instrument: reliability test and validity test. Reliability considers the 
degree of eonsistency and stability of an instrument. To put it simply, repeat measurements
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of the same instrument should yield the same results. On the other hand, validity coneerns 
the extent to which an instrument measures what it is supposed to measure. Various 
techniques and procedures can be conducted at different stages of the survey study to 
determine and improve the reliability and validity of an instrument (Sekaran and Bougie,
2010). In this research, three statistical techniques, including Cronbach’s alpha, 
exploratory factor analysis and regression analysis, were employed to verify inter-item 
consisteney reliability, construct validity and criterion validity respectively.
First, the Cronbach’s alpha reliability test was deployed to verify internal consistency 
among the measuring items. For a questionnaire with a high reliability, the items used for 
measuring the same concept should be correlated with one another. The Cronbach’s alpha 
coefficient («) ranges from 0 to 1. The value of « is 1 if the items making up the seore are 
all identical and perfectly correlated. Conversely, if the value of a is near to 0, then there is 
very little commonality among the items. In this survey study, all coefficient alpha values 
needed to exceed the minimum standard of 0.6 level to provide good estimates and for the 
items to be retained (Malhotra, 2010).
Second, construct validity of the instrument can be established through exploratory factor 
analysis (Hair et a l, 2010). As factor analysis is used to reduce dimensionality of and 
create appropriate dimensions for data, it can be used to confirm the dimensions of the 
concept that have been operationally defined as well. For this reason, faetor analysis was 
used to ensure that the measuring items truly reflect the designed concepts/constructs. In 
this study, faetor loading, an observed variable of factor analysis, was used as a criterion 
and the suggested value of 0.5 was adopted for the study (Hair et a l, 2010).
Finally, criterion validity is required to test how well a variable or a set of variables can 
predict an outcome of another variable. As a regression analysis can reveal a relationship 
between independent or predictor variables {IV) and a dependent or criterion variable {DV), 
it was used to verify criterion validity of the instrument. Two types of regression analyses 
were employed to reveal the relationships being investigated: multiple regression analysis 
and moderated regression analysis.
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With regard to the coneeptual framework proposed (Figure 5.2), the multiple regression 
analyses were used to analyse the relationships among the KM process, KM enablers, KM 
system and innovation performance. To be specific, three hypotheses were tested as 
follows:
• HI -  the relationship between innovation performance {DV) and KM process {IV)',
• H 2 -  the relationship between KM process {DV) and KM enablers {IV)', and
• H 3 -  the relationship between KM process {DV) and KM system {IV).
In multiple regression analyses, the coefficient of determination {R^) is used as a measure 
to determine the strength of relationship between the related independent variables and the 
dependent variable. The statistic can range from 0 to 1 and its value represents the 
proportion of the total variation of the dependent variable that ean be explained by the 
variation of the independent variables; in simple words, how well the related information 
(independent variables) can predict the observed outcome (dependent variable). Where 
i?^=1.00, it indieates that there is a perfect linear relationship between the independent 
variables and the dependent variable; conversely, R^=0.00 indicates no relationship 
between them. Moreover, the regression coefficients (jS) indicate the level of the effect of 
each independent variable on the dependent variable which can be used to determine the 
most effeetive independent variables. With regard to the significance of coefficients {p), 
typieally a significance level of 0.05 or less is considered borderline statistically 
significant, and the level of j?<=0.01 is considered highly significant (Saunders et a l, 
2009).
The moderated regression analysis was introduced to this survey study with the purpose of 
investigating the moderating effect of KM system on the relationship between KM process 
and KM enablers (testing the hypothesis H4). In particular, it is concerned with a 
moderated relationship in which the relationship between an independent variable {X) and 
a dependent variable (T) is moderated by a third variable, (moderator or Z). In other words, 
the relationship between X  and Y  varies, depending on the value of Z (Jaccard and Turrisi, 
2003). Instead of comparing the effect of independent variables over a dependent variable 
like the multiple regression analysis, the moderated regression analysis will compare two 
relationship models, with and without the moderator. In the moderated regression analysis, 
three sequential stages should be followed (Andreeva and Kianto, 2011). A simple
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regression between a dependent variable and an independent variable is conducted in the 
first stage, then a moderator is added and a multiple regression analysis is carried out at the 
second stage. Finally, the interactive term, i.e. the product of the independent variable and 
the moderator (X*Z), is introduced at the third stage. An F-statistic will be calculated based 
on the difference between the R^s in the second and third stages. The significance of this F- 
statistic indicates the presence of the moderating effect (Aguinis, 1995).
5.5 PRE-TESTING OF THE QUESTIONNAIRE
Before officially administering the questionnaire, the process of pre-testing needs to be 
conducted to detect possible shortcoming in the design. Pre-testing can be approached 
either informally or formally (Remenyi et a l, 1998). Generally, a researcher may invite 
friends, eolleagues or external experts informally to do a test. Otherwise, it eould be more 
formal when a pilot study can be used as a simulation (on a small seale) of the main study.
The objectives of the pre-testing are to ensure that the questionnaire is able to reveal what 
the researeher would like it to measure, as well as that the questionnaire is clear and 
concise, and not time consuming. Consequently, the proeess of pre-testing can increase the 
validity and reliability of the measure as well. With regard to the validity and reliability, 
the questionnaire went through two phases of pre-testing. Initially, the questionnaire was 
pre-tested with a group of experts to assess its validity, and then the second round was 
conducted with a group of volunteers to assess its reliability.
In respect of validity, content validity is tested to ensure that the measure includes an 
adequate and representative set of items that is able to measure the concept (Sekaran and 
Bougie, 2010). As the questionnaire was developed from the literature and successful 
questionnaires, it is believed that the instrument as well as eaeh question item has content 
validity. However, the content validity can be reaffirmed by evaluation from a group of 
expert judges (Sekaran and Bougie, 2010). As a result, two Thai academic researchers and 
one Thai industrial specialist were invited to review and assess the questionnaire. They 
were asked to provide feedback, specifically on clarity of questions and alignment to the 
objectives, to enable necessary modification to improve the questionnaire.
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On the other hand, a measuring instrument is considered reliable if it yields consistent 
results on repeated tests. As reliability tests can be divided into the two groups of stability 
and internal consistency (Sekaran and Bougie, 2010), the reliability of a questionnaire 
indicates the degree of stability and consistency of a measure. While stability refers to the 
ability of a measure to obtain the same results over time from repeated measurement with 
the same person, internal consisteney indicates the homogeneity of question items in the 
measure to tap the same concept. It is suggested that consistency is possibly enhanced by 
presenting all respondents with standardised and carefully worded questions (Robson, 
2002; Sekaran and Bougie, 2010). As the questionnaire was originally developed in 
English, it needed to be. translated to Thai carefully. The forward-backward translation 
technique was applied for comparing wording and meaning between these two versions. 
Moreover, the translation process focused on aehieving conceptual equivalence rather than 
linguistic equivalence. With regard to these eoncems, pre-testing with a group of 
volunteers took place and ten Thai volunteers participated, including practitioners and 
postgraduate students. They were asked to read the cover letter and complete the 
questionnaire. Based on their experiences in eompleting the questionnaire, they were asked 
to provide critical comment on a number of aspects, including wording, layout, 
organisation of questions and time needed for completion, as well as being invited to make 
any other suggestions.
Based on the pre-test feedback, some necessary amendments were made to improve the 
questionnaire. Various aspects with regard to the feedback are summarised below:
• The average time to complete the questionnaire seemed to be appropriate as it was 
less than 15 minutes.
• Objectives and instructions were presented clearly in the eover letter and in each 
section of the questionnaire.
• Questions used seemed to be appropriate for measuring the relevant concepts and 
suitable scales accompanied them.
• It was suggested that questions intended to measure the same construct should be 
presented in the same section, and sections should be ordered logically. This would 
help respondents to organise their thoughts and remember details, enabling them to 
provide accurate responses.
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• As some difficulties with jargon and technical terms were identified, examples 
were given to enhance respondents’ understanding of sueh terms.
• The questionnaire was considered to be rather long. Therefore, some questions that 
pre-testing participants felt were similar were merged or recomposed, and some 
were removed.
As a result, amendments to the wording of the questions, the questionnaire layout, and the 
strueture of the questions were introdueed. For instance, regarding the construct of KM 
enablers, the expert judges suggested that question 6, 7 and 8, which measured the aspects 
of supportive culture, mechanisms and activities respectively, should be recomposed as 
they seemed to overlap. In addition, question 2, measuring the aspeet of commitment, was 
removed as it was likely to highlight the same aspect as question 1 {managerial support). 
This is because, in a company context, a commitment to adoption of knowledge 
management is likely to be generated from the management’s resolution or decision. 
Another comment was about the aspect of usability o f technologies (question 13). As the 
sample was targeted at managerial staff, the question seemed inappropriate for obtaining 
an accurate answer from the target respondents. In addition, it was suggested that 
intangible outcomes such as patents and publications are rarely seen in the context of the 
food industry, consequently question 3 in the construct of innovation performance was also 
removed. The final version of the questionnaire can be found in Appendix 1.
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5.6 SUMMARY
In this chapter, the process of the survey study was discussed in detail. Descriptive 
discussion and supportive information were provided along the sequence of the process, 
from defining objectives to testing the questionnaire. The questionnaire was adopted to 
reveal and verify the relationships among the variables being studied, including KM 
process, KM enablers, KM system and innovation performance. Therefore, the prospected 
results were average scores of and a ranking of relevant practices/support that were 
implemented in Thai food companies, as well as measurement of the effect of KM enablers 
and KM system on the KM process. Questions and probable answers were formulated 
systematically from the extant studies in related fields. The questionnaire and 
administering procedure were designed with careful attention regarding elarity, simplieity 
and purposefulness. Various statistical techniques were applied to the collected data in 
order to present descriptive information, to highlight differences in mean seores and 
ranking orders, and to evaluate measuring constructs. These include /-test, ANOVA, 
Wilcoxon signed rank, Kruskal Wallis, Spearman’s rank correlation, Kendall’s 
concordance, Cronbach’s alpha, factor analysis and multiple regression analysis. Finally, 
questionnaire testing was conducted with regard to the reliability and validity of the 
questionnaire.
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CHAPTER 6 
FINDINGS OF THF QUANTITATIVE STUDY
6.1 INTRODUCTION
The analysis in this chapter focuses on the quantitative primary data eollected in the Thai 
food industry. As stated in Chapter 4, the use of a quantitative approach aims to examine 
the level of relationships among KM process, KM enablers and KM system in the Thai 
food industry. The questionnaire was therefore designed to reveal facts and perceptions of 
respondents on their KM process and related praetices. The questionnaire, consisting of 34 
question items in five sections, was distributed to 483 food companies across Thailand. 
107 questionnaires were completed and returned, giving a response rate of 22.15%.
The findings of the analysis are presented in the following sections which can be roughly 
divided into three parts. The first part gives an overview of the analysis process. It provides 
a brief rationale of the applied statistical techniques, followed by discussion of the profile 
of respondents and examination of the measuring instrument (sections 6.2 to 6.4). The 
second part presents the analysis of each relevant research variable from various aspects 
(sections 6.5 to 6.8). Finally, the last part examines the relationship between the research 
variables and tests the proposed hypotheses (section 6.9), followed by discussion and 
conclusion at the end.
6.2 THE PROCESS OF THE DATA ANALYSIS
A survey questionnaire was administered with the purpose of determining the influential 
effect o f KM enablers and KM system in supporting KM process. In regard to this spécifié 
purpose, the conceptual framework (Figure 4.1) was adapted to this quantitative study and 
the following hypotheses were identified:
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HI
H2
H3
7^
KM process has a positive effect on innovation performance.
KM enablers have a positive effect on KM process.
KM system has a positive effect on KM process.
The effect of KM enablers on KM process is supported by KM system.
Figure 6.1 presents the conceptual framework for this quantitative study. The framework 
comprises the four constructs of KM process, KM enablers, KM system and innovation 
performance. This chapter reports the results in respect of these constructs. The particular 
results of each construct can be found in the subsequent sections of this chapter.
Figure 6.1: Conceptual framework for the quantitative study
[S e c t io n  6 .7 ]
H3
H4
H2 HI
[S e c t io n  6 .8 ]
KM system
Innovation
p erform ance
KM P rocess  
•Creating knowledge 
•Organising knowledge 
•Applying knowledge
KM E nablers  
•Managerial influence 
•Environmental influence 
•Process influence 
•Infrastructure influence
[S e c t io n  6 .6 ] [ S ection  6 .5  ]
Apart from the purpose stated above, there are other additional aspects with which this 
survey study is concerned, as follows:
• To assess the degree of effectiveness of knowledge management in the Thai food 
industry. (Section 6.5)
• To assess the effect of company size on knowledge management. (Section 6.5)
• To highlight key critical factors which are considered to be enablers of knowledge 
management. (Section 6.6)
• To highlight major IT-based systems which are commonly deployed as part of KM 
system to support KM process. (Section 6.7)
• To assess the degree of innovation performance in the Thai food industry. (Section 
6.8)
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To achieve these, a statistical software package, specifically the SPSS package (version 
19), was used to analyse the quantitative data. With regard to the proposed conceptual 
framework, descriptive statistics along with inferential analysis techniques were selectively 
applied to the quantitative data. To elaborate, frequencies and percentages were used to 
describe the profile of respondents in section 6.3, and analysis techniques, such as 
Cronbach’s alpha reliability test and factor analysis, were used to evaluate internal 
consistency and construct validity of the measuring instrument respectively (see section 
6.4). In sections 6.5 to 6.8, the constructs of KM process, KM enablers, KM system and 
innovation performance were analysed and examined in turn, based on mean scores of their 
measuring items. In respect of comparative ordering, mean scores were used to sort the 
order of measuring items under the same construct; at the same time they were used for 
further statistical analysis. Then inferential statistics were deployed to statistically confirm 
the results, in particular Mest, ANOVA, Kendall's coefficient of concordance and 
Spearman's rank correlation. Finally, multiple regression analysis was used for further 
analysis of relationships between measuring constructs, particularly testing the hypotheses 
proposed in the conceptual framework (see section 6.9).
Figure 6.2: Statistical techniques applied to the quantitative data
Statistical techniques
Mean scores
• t-test
To compare difference among 
measuring items
•ANOVA
To compare difference among 
groups o f respondents
Ranking orders
• Kendall concordance test 
To compare ranking orders 
among groups o f respondents
• Spearman’s  rank test
To assessranking correlation 
between two groups of 
respondents
Measuring constructs
• Reliability analysis
To assess internal consistency  
o f measuring constructs
• Factor analysis
To assess construct validity o f  
measuring constructs
• Multiple regression analysis
To analyse relationship among 
measuring constructs
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6.3 PROFILE OF THE RESPONDENTS
According to the survey responses, there were 107 Thai food companies («=107) 
participating in this survey study. Table 6.1 provides a summary of the profile of 
respondents. Working position and working experience are used to illustrate the credibility 
of respondents, whereas business structure, the number of employees and registered capital 
represent basic structural characteristics of the companies.
Table 6.1: Profile of respondents
Measure Items FrequencyCn=107] Percent {%)
Cumulative 
Percent {%)
Position Top management 39 36.4 36.4
Department management 41 38.3 74.8
Middle management 15 14.0 88.8
Others 12 11.2 100.0
Working experience < Syrs 13 12.1 12.1
3-5 yrs 12 11.2 23.4
5-10 yrs 32 29.9 53.3
> 10 yrs 50 46.7 100.0
Business structure Sole proprietorship 2 1.9 1.9
Partnership 2 1.9 3.7
Limited company 93 86.9 90.7
Public company 10 9.3 100.0
No. of employees <10 9 8.4 8.4
10-50 15 14.0 22.4
51-200 27 25.2 47.7
>200 56 52.3 100.0
Registered capital Very small (< 10 MBaht) 20 18.7 18.7
Small {10-50 MBaht') 31 29.0 47.7
Medium {51-200 MBaht) 32 29.9 77.6
Large (> 200 MBaht) 24 22.4 100.0
The majority of respondents are department managers representing 38.3% of all 
respondents, followed by top management with 36.4% and middle management at 14.0%. 
Some respondents stated that they hold other positions, accounting for 11.2%, namely 
business analyst, HR specialist and senior sales staff. Considering their working 
experience, 46.7% of respondents stated that they have over 10 years’ experience, where as 
29.9% have between 5-10 years’ experience and 23.4% with less than 5 years’. Therefore 
it can be concluded that almost all the respondents are working at executive and senior 
levels, and have experience of knowledge activities of the company. Consequently it can
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be considered that their responses are reliable and valuable in accordance with the purpose 
of this study.
In respect of companies’ structural characteristics, it can be seen that responses were 
mostly collected from limited companies (86.9%), with public companies trailing far 
behind at 9.3%. Only 3.7% of respondents are registered as sole proprietorship and 
partnership. Considering all the companies, just over half of them (52.3%) employ over 
200 staff, followed by those with 51-200 employees at 25.2% and with less than 50 
employees at 22.4%. Regarding registered capital, the criteria of the Ministry of Industry, 
Thailand, were adopted to categorise companies by size; a company with assets of up to 50 
million baht (£lm) is a small company, whereas a medium company is a company with 
assets of no less than 50 million baht and up to 200 million baht (£4m), and a large 
company is a company with assets above 200 million baht. Nevertheless, the small 
company group range of up to 50 million baht seems to be too broad as the large majority 
of Thai food companies are in this group, including more than half of the respondents. In 
addition to the criteria above, a company with assets less than 10 million baht (£0.2m) was 
added as a very small company group in order to enhance comparative analysis in respect 
of company size. With regard to the respondents, the majority of participating companies 
are medium companies at 29.9%, closely followed by small companies with 29.0%. On the 
other hand, large and very small companies were represented in the survey, accounting for 
22.4% and 18.7% respectively.
The significant differences between the number of participants from limited companies and 
other business structures are not unexpected. As this study focuses on KM issues, a survey 
questionnaire was distributed to a list of competitive food companies acquired from a 
database of Thailand’s exporters (Department of Export Promotion, 2011). With various 
strict conditions in export, most exporters are limited companies, rather than other business 
structures. When comparing the number of employees and the registered capital, it can be 
noticed that Thai food companies often employ a lot of staff as over the half of respondents 
declared that they have more than 200 employees. This might be caused by the labour- 
intensive nature of the food industry. Nevertheless, based on registered capital, the 
proportion of the numbers of food companies from the different size groups seems to be 
relatively close. On the whole, with a rigorous administration process of the survey, it is
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fair to assume that the sample surveyed is representative and will lead to viable 
information about the concepts of interest.
6.4 RELIABILITY AND VALIDITY
Assessing reliability and validity of the instrument is a fundamental requirement of a 
questionnaire survey study. With the purpose of ensuring appropriateness of the measuring 
instrument, reliability aims to test consistency and accuracy of an instrument in measuring 
the particular concept, whereas validity aims to verify how well an instrument measures 
the concept it is intended to measure. There are various types of reliability and validity, 
such as stability, consistency, content validity, criterion-related validity and construct 
validity (Sekaran and Bougie, 2010). To test the goodness of an instrument, in other words 
to assure its reliability and validity, several techniques can be employed. Some techniques 
might be used at the stage of development, such as pre-testing and thorough translation to 
target language, while other, especially statistical methods, might be applied later to 
collected data. The techniques, such as Cronbach’s alpha reliability test and factor analysis, 
will be discussed in this section in order to assess internal consistency and construct 
validity of the instrument respectively.
6.4.1 Internal consistency
As a reliable instrument should yield consistency and accuracy, the reliability test can be 
divided into two groups, stability and internal consistency (Sekaran and Bougie, 2010). 
While stability refers to the ability of the measure to be likely to produce the same 
responses over time, internal consistency indicates the homogeneity of items in the 
measure to tap the same concept. In the pre-testing stage, the stability of the instrument 
was investigated in respect of its comprehensibility and practicality. On the other hand, the 
internal consistency of the measurement was tested by a statistical technique, specifically 
Cronbach's alpha reliability test.
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The Cronbach’s alpha was employed to verify that the items in the instrument are capable 
of independently measuring the same concept. In other words, items included in a 
multiple-item scale/sub-scale should be correlated with other items under the same 
scale/sub-scale. The coefficient of Cronbach’s alpha (a) can range from 0 to 1. The value 
of a is 1 if all the items under the test are perfectly correlated or identical. Conversely, if 
the value of a is near to 0, then there is very little commonality among the items. An 
acceptable alpha score might vary from researcher to researcher; however a value of more 
than 0.6 is regarded as satisfactory (Malhotra, 2010).
According to the proposed framework. (Figure 6.1), a questionnaire survey, consisting of 
29 question items, was used to assess the four constructs of KM process, KM enablers, KM 
system and innovation performance. Based on 5-point Likert scale, respondents indicated 
their level of agreement with all question items, where 1 represented strongly disagree and 
5 represented strongly agree. Table 6.2 illustrates the results of Cronbach’s alpha reliability 
test. It can be seen that the Cronbach’s alpha coefficients (a) of all of the scales are very 
high. Their scores range from 0.645 to 0.934 which are above the acceptable lower limit of 
0.6 (Malhotra, 2010). As a result, it could be deemed that there are high internal 
consistency and adequate reliability in each construct of the measuring instrument.
Table 6.2: Internal consistency reliability
Scale (sub-scale) Cronbach’s alpha value (a)
Innovation Performance (3) .840
KM Process (9) .916
Creating knowledge [3J .850
Organising knowledge [3) .766
Applying knowledge (3) .858
KM Enablers (12) .934
Managerial influence [4] .783
Corporate environment influence (3) .860
Process influence (2) .645
Resource influence (3) .825
KM System (5) .877
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6.4.2 Construct validity
In examining the goodness of the measuring instrument, validity tests are generally used to 
reasonably affirm that the instrument is measuring the concept of interest. In fact there are 
several types of validity tests which examine the measuring instrument from different 
dimensions of the measure. Three broad terms have been used to group them: content 
validity, criterion-related validity, and construct validity (Sekaran and Bougie, 2010). On 
one hand, content validity regards how well the items of the instrument can represent the 
concept being measured, whereas criterion-related validity is concerned with the ability of 
the instrument to differentiate subjects with reference to its criterion. On the other hand, 
construct validity considers whether the results received from the instrument are a good fit 
for the construct being measured.
In this survey questionnaire, the content validity was affirmed by the review of a group of 
expert judges at the pre-testing stage, while correlation and regression analyses were used 
to establish the criterion-related validity later in this chapter. Nevertheless, in this section, 
the construct validity was being assessed through the factor analysis technique. By using 
the factor analysis technique, a large number of individual/related scale items could be 
refined and reduced to a smaller number of coherent subscales. This can be done by 
looking for ‘clumps’ or groups among the intercorrelations of a set of scale items (Pallant,
2011). Relying on this concept, factor analysis was applied to check for 
‘unidimensionality’ or ‘unifactoriality’ of items in each construct separately. In other 
words, if all question items in the same construct estimate only one dimension/factor, it 
could be affirmed that the construct validity of such a construct is satisfied. Therefore, 
factor analysis is extensively used in the development and evaluation of a measuring 
instrument.
Basically, three main stages need to be worked through when conducting factor analysis: 
data suitability assessment, factor extraction and factor interpretation (Pallant, 2011); and 
various statistical measures are required to examine these concerns. Firstly, the Kaiser- 
Meyer-Olkin measure (KMO) is acknowledged as one of the measures to examine a set of 
data for their suitability to the factor analysis technique. The KMO index can range from 0 
to 1, and the acceptable value should be 0.5 or greater (Field, 2000; Hair et a l, 2010). 
Secondly, to extract the smallest number of factors that best describe the underlying
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relationship among the set of data, a technique such as principal components analysis is 
commonly used. One of the criteria generally used for determining this is the eigenvalue 
rule, known as Kaiser’s criterion (Pallant, 2011). The eigenvalue represents the amount of 
the variance in all the variables explained by such a factor. It is used as a cut-off criterion 
for estimating the number of factors for further analysis; only factors with an eigenvalue 
equal to or greater than 1.0 are satisfactory. Besides the extent to which a factor can 
explain the variance in the original data set is also taken into account. Finally, at the stage 
of interpretation, a rotation technique is introduced in order to present the pattern of 
determined factors in a more understandable manner. Simply, it shows which variables 
clump together. The rotated factor loadings, representing the correlation between variables 
and determined factors, are used to determine the level of suitability of variables in each 
factor. Hair et al. (2010) suggested that variables with loadings of 0.50 or greater are 
considered practically significant.
Apart from the analysis processes above, the sample size is another concern that should be 
addressed. Some argue that what is of concern is not the overall sample size, rather it is 
about the ratio of participants to items. There is no rule of thumb regarding this concern. 
The ratio of 10:1 was suggested by Nunnally and Bernstein (1994); this means ten 
participants are required for each item to be analysed, while others recommend that a 5:1 
ratio is adequate in most cases (Tabachnick and Fidell, 2007). In addition. Hair et al. 
(2010) suggested that a sample size of 100 or larger is preferable, and the minimum ratio is 
5:1. However, in this study there were 107 respondents with the ratio over 8:1; hence the 
requirement of the sample size has been fulfilled.
Table 6.3 presents the results of the factor analysis with principal component extraction 
and varimax rotation. The KMO values of all scales/sub-scales are presented in the second 
column; they are equal to or greater than the acceptable value of 0.5 (Field, 2000; Hair et 
a l, 2010). In the third column, the factor loading of each item on its associated construct, 
ranging from 0.659 to 0.905, is considered high, compared to the suggested value of 0.5 
(Hair et a l, 2010). Lastly the eigenvalues of all scales/sub-scales are greater than the 
acceptable level of 1.0, with more than 50% of the variance explained. In summary, it 
could be deemed that all scales/sub-scales are ‘unifactorial’ and the construct validity was 
established.
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Table 6.3: Results of factor analysis
Scale (sub-scale) KMO value Factor loading Eigenvalue % Variance explained
Innovation Performance (3) .695 .811-.901 2.275 75.823
KM Process (9) .905 .688-.826 5.455 60.615
Creating knowledge (3) .717 .858-.905 2.310 77.006
Organising knowledge (3) .639 .739-.897 2 0 8 4 69.483
Applying knowledge (3) .735 .877-.894 2.346 78.209
KM Enablers (12) .913 .659-.843 6.993 58.279
Managerial influence (4) .721 .764:792 2.443 61.064
Corporate environment influence (3) .734 .880:904 2.368 78.924
Process influence [2) .500 .860 1.479 73.958
Resource influence (3) .690 .801:895 2 2 8 9 - 74.621
KM Systems (5) .834 .664-.895 3.376 67.522
6.5 ANALYSIS ON KM PROCESS
To measure the level of KM process in Thai food companies, 9 question items were posed 
to inquire about respondents’ experience with regard to knowledge practices in their 
companies. For the purpose of the test, these nine question items were grouped into three 
categories of KM process, namely creating, organising and applying knowledge. Table 6.4 
presents a range of statistics concerning KM process and company size. The main body of 
the table shows the mean scores and the ranking orders of nine question items regarding 
knowledge practices. In each column, the mean scores and ranking order of overall 
respondents are presented along with the mean scores and ranking orders for the different 
company-size groups separately. To compare the knowledge practices among groups of 
companies of different sizes, the one-way ANOVA was applied for a test of the equality of 
means. The F  value and the significance are shown in the last column; likewise the 
comparative technique of non-parametric test, Kruskal Wallis test, was applied and yielded 
results in the same manner.
A few interesting points emerge from the results presented in Table 6.4. First, ‘knowledge 
sharing and training sessions’ (the sixth question item) is the only factor having a 
statistically significant difference {F=5.212, j9=0.002) between different company-size 
groups. This is also reflected in the ranking order because this issue was ranked second 
highest in the large-company group, but placed lowest in the very-small- and small-
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company groups. This suggests that, compared with the very-small- and small-size 
counterparts, medium- and large-size companies concentrate more on sharing knowledge 
and various activities, such as internal lectures, conferences, and training sessions, are 
promoted and held regularly.
Secondly, the mean scores of the first question, ‘acquiring knowledge from various 
sources’, were very close among the different company-size groups; in other words there is 
no significant difference between them (F=0.077, />=0.972). Also the seventh question, 
‘applying knowledge to problem solving and competitive needs’, scores in a similar 
manner (7^=0.116, p=0.950). Overall, these two factors obtained the highest mean scores, 
with M=3.71 in both cases. This supports the idea that Thai food companies, of whatever 
size, place high emphasis on acquiring knowledge from various sources and applying it to 
solve problems and to serve competitive needs.
Table 6.4: Level of KM process in Thai food companies: measuring item by company size
Overall Very Small Small Medium Large AMnVA
KM Process (n=107) fn=20) fn=31) fn=32) (n=24)
Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank F Sig.
Creating knowledge
1. Acquiring knowledge from various 3.71 1 3.70 1 3.70 1 3.68 2 3.79 3 .077 .972
sources
2. Using a company’s existing 3.70 3 3.50 4 3.70 1 3.56 3 4.04 1 1.848 .143
knowledge
3. Exchange ideas among staff or 3.50 4 3.40 5 3.54 4 3.34 7 3.75 5 1.120 .344
groups
Organising knowledge
4. Documenting knowledge for 3.45 5 3.60 3 3.35 5 3.25 8 3.75 5 1.655 .181
further development
5. Accessibility of knowledge to staff 3.31 9 3.30 6 3.16 8 3.18 9 3.70 8 2.656 .052
who need
6. Knowledge sharing and training 3.35 8 3.05 9 3.03 9 3.40 4 3.95 2 5.272 .002**
sessions
Applying knowledge
7. Applying knowledge to problem 3.71 1 3.70 1 3.67 3 3.71 1 3.79 3 .116 .950
solving and competitive needs
8. Supportive mechanisms for 3.37 7 3.20 7 3.35 5 3.37 5 3.54 9 .618 .605
applying knowledge
9. Analysing knowledge for future 3.39 6 3.20 7 3.25 7 3.37 5 3.75 5 1.949 .126
use
Coefficient of concordance test Kendall’s coefficient (W) .641**
(n == 4, d f= 8) Actual calculated value 20.52
Critical value of%^  from table 20.09
Note: *p < 0.05; **p < 0.01
H o =  sets of rankings from different company-size groups are unrelated (independent) to each other group; reject Ho if the actual y -  
value is larger than the critical value o f y  from table
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Finally, according to the results of Kendall concordance test, the ranks of the mean scores 
among different company-size groups appear to be related to some extent, as a similar 
trend in the ranking was noticeable. The relationships in the ranks of knowledge practices 
were further investigated using Spearman’s rank correlation and the results are presented in 
Table 6.5. It shows that there is a strong positive correlation between very-small- and 
small-company groups, r=0.797, j9<0.05, along with a strong positive correlation between 
medium and large-company groups, r=0.692, j?<0.05. Although there are medium positive 
correlations shown between very-small-, small- and medium-company groups, these are 
not significant in statistical terms. Likewise, a similar trend is seen with the large-company 
group.
Table 6.5: Spearman’s rank correlation between different company-size groups
Very small Small Medium Large
Very small .797* .401 .275
Small - .582 .391
Medium - .692*
Large -
Notes: ** Correlation is significant at the 0.01 level [2-tailed]. 
* Correlation is significant at the 0.0 5 level [2-tailed].
Table 6.6: Overview of the level of KM process in Thai food companies
KM process Rank Mean Std. Deviation 95% Cl
Creating knowledge 1 3.64 .760 3.49 -  3.78
Organising knowledge 3 3.37 .752 3.23-3.52
Applying knowledge 2 3.49 .717 3.35-3.63
Average mean 3.50 .669
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Figure 6.3: Mean plot with 95% confidence intervals for KM process
4.0 Mean plot with 95% confidence intervals
3.5
3.0
Creating
knowledge
Organising
knowledge
Applying
knowledge
For the purpose of this research, three categories of KM process, i.e. creating, organising 
and applying knowledge, were used to present the overview of the level of KM process in 
Thai food companies (Table 6.6). Figure 6.3 shows a plot of their means with 95% 
confidence intervals. The difference of the mean values between creating knowledge and 
organising knowledge is obviously demonstrated in the mean plot. However, when taking 
applying knowledge into account, the differences among them cannot be definitely 
confirmed as their confidence intervals largely overlap with others. Then a paired-samples 
r-test was conducted to compare significant differences between three knowledge 
processes. The results show that a statistical significance (at the ^<0.05 level) is shown in 
the test of each pair (Table 6.7). Therefore it can be concluded that Thai food companies 
place the most importance on the process of creating knowledge, followed by applying 
knowledge and organising knowledge respectively. In essence, the overall observed mean 
(M=3.50, 5TM0.669) is above the mid-point 3.0 showing that the level of KM process in 
Thai food companies is on the positive side.
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Table 6.7: Paired-samples Mest between different knowledge processes
Pair of KM processes Mean n Std.deviation
Pair differences
Ayr Std.
Deviation t
T-Test
df Sig.
Pair 1 Creating knowledge 3.64 107 .760 .264 .580 4.719 106 .000*
Organising knowledge 3.37 107 .752
Pair 2 Creating knowledge 3.64 107 .760 .146 .604 2.506 106 .014*
Applying knowledge 3.49 107 .717
Pair 3 Organising knowledge 3.37 107 .752 -.118 .493 -2.480 106 .015*
Applying knowledge 3.49 107 .717
Note: *p < 0.05; **p < 0.01
To compare the knowledge processes among groups of companies of different sizes, a one­
way between-groups analysis of variance (one-way ANOVA) was conducted. Based on the 
registered capital of the companies, respondents were divided into four groups. The results 
of the one-way ANOVA test can be found in Table 6.8. There is a statistically significant 
difference at the ;?<0.05 level in the process of organising knowledge: T’=3.773, ^>=0.013. 
To elaborate, an independent-samples Mest was conducted to further explore the process 
of organising knowledge, by comparing the mean scores of ‘organising knowledge’ from 
different groups one by one. The results show that the level of organising knowledge in the 
large companies is significantly higher than in the smaller counterparts (Table 6.9).
Table 6.8: One-way ANOVA test between different company-size groups, by KM 
processes
Size of companies 
(categorised by Reg. Capital]
KM process
Creating Organising Applying
Very small 
{<10 MBaht, n=20)
Mean
Std. Deviation
3.53
.798
3.32
.721
3.37
.741
Small Mean 3.66 3.18 3.43
{10-50 MBaht, n=31) Std. Deviation .823 .735 .731
Medium Mean 3.53 3.28 3.49
{51-200 MBaht, n=32) Std. Deviation .737 .763 .773
Large Mean 3.86 3.81 3.69
{>200 MBaht, n=24) Std. Deviation .666 .659 .564
ANOVA results
F 1.031 3.773 .915
Sig. .382 .013* .436
Note: *p < 0.05; **p < 0.01
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T a b le  6 .9 :  Independent-samples t-test o f the process o f  organising knowledge
Very small Small Medium
M o o n  M o o n  M o o n  TV
Large
ean „ ean ean Mean
difference____________  difference____________ difference______________ difference__________
Very small .1338 ,640 .525 .0354 .166 .869 -.4888 -2.348 .024*
Small -.0984 -.522 .604 -.6227 -3.260 .002**
Medium -.5243 -2.696 .009**
Large
Note: *p < 0.05; **p < 0.01
6.6 ANALYSIS ON KM ENABLERS
In order to measure the level of KM enablers in Thai food eompanies, 12 question items 
were posed to inquire about respondents’ experienee in their companies. These question 
items were relevant to twelve enabling faetors developed from extant literature, and were 
grouped into four eategories of KM enablers, eomprising managerial, corporate 
environment, process and infrastructural influences. Table 6.10 presents a range of 
statisties eonceming KM enablers and eompany size.
The main body of Table 6.10 shows the mean scores and the ranking orders of twelve 
enabling faetors. In eaeh eolunrn, the mean seores and ranking order for overall 
respondents were presented along with the mean seores and ranking orders for the different 
company-size groups separately. The one-way ANOVA was applied in order to eompare 
eaeh enabling factor among groups of companies of different sizes. The F  value and 
significance of the one-way ANOVA test of the equality of means are shown in the last 
eolumn; likewise the eomparative technique of non-parametrie test, Kruskal Wallis test, 
was applied and yielded results in the same manner. Additionally, statistics concerning a 
eoncordance of rank orders among different groups of respondents are presented in the last 
row; partieularly a test of Kendall’s coefficient was applied with the purpose of assessing 
agreement among the four groups of eompanies of different sizes.
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Table 6.10: Level of KM enablers in Thai food companies: measuring item by company size
KM Enablers
Overall
(n=107]
Very Small 
(n=20]
Small
(n=31]
Medium
(n=32]
Large
,(n=24] ANOVA
Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank F Sig.
Managerial influence
1. Managerial support 3.68 1 3.60 2 3.54 1 3.71 1 3.87 4 .719 .543
2. Business strategy alignment 3.64 2 3.70 1 3.48 2 3.62 3 3.83 5 1.046 .376
3. Benchmarking 3.05 10 2.80 10 2.93 10 2.96 10 3.54 10 3.210 .026*
4. Reward and recognition 2.99 11 2.70 11 3.00 7 2.81 11 3.45 11 2.704 .049*
Corporate environment influence
5. Supportive culture 3.28 7 3.25 6 2.96 9 3.28 7 3.70 6 2.835 .042*
6. Supportive activities 3.43 5 3.30 5 3.29 5 3.31 6 3.91 3 3.136 .029*
7. Supporting team 2.79 12 2.60 12 2.51 12 2.78 12 3.33 12 2.732 .048*
Process influence
8. Knowledge practices 3.13 9 3.15 7 2.64 11 3.18 8 3.66 8 5.724 .001**
9. Knowledge channels 3.63 3 3.55 3 3.28 4 3.68 2 3.95 2 2.095 .105
Infrastructural influence
10. Technological resources 3.31 6 3.10 8 3.00 7 3.46 5 3.70 6 3.790 .013*
11. Human resources 3.57 4 3.40 4 3.41 3 3.53 4 4.00 1 3.277 .024*
12. Financial resources 3.17 8 2.95 9 3.03 6 3.12 9 3.62 9 2.722 .048*
Coefficient of concordance test 
(n = 4 ,d / = l l ]
Kendall’s coefficient {W) 
Actual calculated value 
Critical value of%^  from table
.889**
39.09
24.72
Note: *p < 0.05; **p < 0.01
Ho= sets of rankings from different company-size groups are unrelated (independent] to each other group; reject Ho if the 
actual % -^vaIue is larger than the critical value of;t:^  from tahle
Aceording to the ANOVA test results, nine of twelve enablers are statistically significant. 
This means that, among different eompany-size groups, there is a difference in the mean 
seores of eaeh significant enabler. On the eontrary, the overall mean scores of the other 
three enablers with non-statistical signifieanee were in the top three highest positions, 
including ‘managerial support’ (M=3.68, 7^=0.719,77=0.543), ‘business strategy alignment’ 
(M=3.64, F=1.046, 77=0.376), and ‘knowledge channels’ (M=3.63, F=2.095, 77=0.105), 
respectively in descending order. This suggests that Thai food companies, irrespeetive of
A
size, reeognise the importanee of these three enabling faetors and give them due attention.
Moreover, although the mean scores of some enabling faetors are different between the 
different company-size groups, they are still ranked at the same or similar position 
compared to other enablers. This can be seen for the enablers of ‘benchmarking’ and
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‘supporting team’. In other words, in the Thai food industry, there is a resemblance in the 
awareness of the enabling factors, but the level of practice varies by company-size, 
especially within the large-size company. As a result, another interesting point is a 
concordance in the rank orders of enabling factors among different company-size groups.
As shown in Table 6.10, the Kendall’s coefficient (W) was also calculated and the value 
IT=.889 was obtained. The fact that the value of W is close to 1 indicates that there is a 
high degree of agreement among the four groups of food companies with respect to the 
level of the twelve KM enablers in Thai food companies. Since the computed value 
X ^ = 3 9 . 0 9  (n=4, d j = ï î )  is greater than the critical value of 24.72, the alternative hypothesis 
Hp. fiVO is supported at both the 0.05 and 0.01 levels. It shows that respondents’ sets of 
ranking are related (dependent) to each other between the four company-size groups. 
Additionally, by Spearman’s rank correlation test, it is noticeable that there were very 
strong positive correlations (r>0.8, j9<0.01) among different company-size groups (Table 
6.11). Altogether, it can be inferred that there is a strong agreement among Thai food 
companies about the importance of enabling factors, and the attention level they put on 
these factors shows similarity in the pattern of ranking.
Table 6.11: Spearman’s rank correlation between different company-size groups
Very small Small Medium Large
Very small - .823** .937** .869**
Small - .834** .763**
Medium - .883**
Large
Notes: ** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
For the purpose of this research, four categories of KM enablers, i.e. managerial, 
corporate environment, process and infrastructural influences, were used to present the 
overview of the level of KM enablers in Thai food companies (Table 6.12). According to 
the results, the process influence is placed at the top {M=33S, SD=0.193), followed closely 
by the infrastructural, managerial and corporate environment influences. A plot of their 
means with 95% confidence intervals is presented in Figure 6.4. It is noticeable that the
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actual differences in mean scores between process, infrastructural and managerial 
influences are quite small and they are notably different from the score for corporate 
environment influence. Consequently, a paired-samples /-test was conducted in order to 
compare the significance of differences between those KM enabler groups. Table 6.13 
presents the results of the paired-samples /-test which was conducted on Pair 1 and 2 to 
statistically confirm that those three categories are not different. Additionally, the result of 
Pair 2 shows that there is a statistical significance (at the j9<0.01 level) between 
managerial and corporate environment influences. Therefore it can be concluded that the 
concerns placed on managerial, process and infrastructural influences are at the same 
level, and then followed by corporate environment influence. In essence, the overall 
observed mean (M=3.31, 579=0.699) is above the mid-point 3.0 showing that the level of 
KM enablers in Thai food companies is on the positive side.
Table 6.12: The level of KM enablers in Thai food companies
KM Enablers Rank Mean Std. deviation 95% Cl
Managerial influence 
Corporate environment influence 
Process influence 
Infrastructural influence
3.34 
3.17 
3.38
3.35
.693
.885
.793
.749
3.21 - 3.47 
3.00 -  3.34 
3.23-3.53 
3.21-3.50
Average mean 3.31 .699
Figure 6.4: Mean plot with 95% confidence intervals for KM enablers
4.0 Mean plot with 95% confidence intervals
3.5
1 ................. ...................... ... ............
3.0
Managerial
influence
Corporate- Process Infrastructural 
environment influence influence
influence
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Table 6.13: Paired-samples /-test between different groups of KM enablers
Std.
deviation
Pair differences T-Test
Pair of groups of KM enablers Mean n
Mean Std.
Deviation t df Sig.
Pair 1 Process influence 
Resource influence
3.38
3.35
107
107
.793
.749
.024 .566 .455 106 .650
Pair 2 Process influence 
Managerial influence
3.38
3.34
107
107
.793
.693
.039 .595 .689 106 .750
P airs Managerial influence
Corporate environment 
influence
3.34
3.17
107
107
.693
.749
.172 .552 3.221 106 .002**
Note: *p < 0.05; **p < 0.01
6.7 ANALYSIS ON KM SYSTEM
Table 6.14 presents the level of KM system in Thai food companies that was indicated by 
the respondents. A set of questions were posed to inquire about respondents’ experience 
relevant to the KM system in his/her company. The question items are regarding 5 main 
implemented IT-based systems, comprising infrastructure, repository, collaboration, 
business-process support and knowledge organising tools. As the overall mean (M=3.16, 
5D=0.788) is a bit above the mid-point 3.0, infrastructure (M=3.82, SD=0.S10), placed at 
the top, is notably higher. In contrast, repository (M=3.34, 579=0.901) and business- 
process support (M=3.2I, 579=0.931) are just over the overall average, whereas 
collaboration (M=2.73, 57)=1.066) and knowledge organising tools (M=2.71, 579=1.079) 
are below the overall average and the mid-point. Regarding the paired-samples /-test 
(Table 6.15), there are statistical significances (at the j9<0.01 level) in the tests between 
infrastructure and repository, and also between business-process support and 
collaboration.
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Table 6.14: The level of KM system in Thai food eompanies
KM system Rank Mean Std. deviation 95% Cl
Infrastructure 1 3.82 .810 3.66-3.97
Repository 2 3.34 .901 3.17-3.51
Collaboration 4 2.73 1.066 2.53-2.94
Business-process support 3 3.21 .931 3.03 - 3.39
Knowledge organising tools 5 2.71 1.079 2.51-2.92
Average mean 3.16 .788
Table 6.15: Paired-samples /-test between different groups of KM system
Mean n Std.
Pair differences T-Test
ran  ui mvi
deviation Mean Std. deviation t df Sig.
Pair 1 Infrastructure
Repository
3.82
3.34
107
107
.810
.901
.476 .828 5.954 106 .000**
Pair 2 Repository
Business-process support
3.34
3.21
107
107
.901
.931
.130 .701 1.929 106 .056
Pair 3 Business-process support 
Collaboration
3.21
2.73
107
107
.931
1.066
.476 .828 5.954 106 .000**
Pair 4 Collaboration
Knowledge organising tools
2.73
2.71
107
107
1.066
1.079
.018 .857 .225 106 .822
Note: *p < 0.05; **p < 0.01
Figure 6.5: Mean plot with 95% confidence intervals for KM system
4.0 Mean plotwith 95% confidence intervals
3.5
3.0
Infrastructure Repository Collaboration Business- Knowledge
process support organising 
tools
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It might be eoncluded that, in the Thai food industry, KM system is generally categorised 
into three levels of implementation. Infrastructure, at the fundamental level, has been 
broadly implemented across Thai food eompanies. Since business processes nowadays rely 
heavily on eleetronie data, food companies tend to adopt a system to enhance their 
business processes and their capability to process business information. As a result, 
repository and business-process support, at the intermediate level, could be widely seen 
more in Thai food companies. Finally, collaboration and knowledge organising tools, at 
the advanced level, are specific tools that put an emphasis on tacit knowledge and further 
use of organisation knowledge base; and they are not commonly seen in Thai food 
companies. This can be distinctly demonstrated in the plot of the mean values with 
confidence intervals (Figure 6.5).
To compare the level of KM system among groups of companies of different sizes, a one­
way ANOVA was conducted. The results of the one-way ANOVA test can be found in 
Table 6.16. Apart from infrastructure, there are statistically significant differences in the 
other types of IT-based systems. To elaborate, an independent-samples /-test was 
conducted to further explore repository, collaboration, business-process support and 
knowledge organising tools respectively (Table 6.17). By comparing the mean seores from 
different groups one by one, the results show that the level of KM system in the medium 
and large companies is significantly higher than in the small and very-small counterparts.
Table 6.16: One-way ANOVA test between different eompany-size groups, by KM 
system
KM System
Very Small 
fn=20-)
Small
fn=311
Medium
fn=321
Large
fn=241
ANOVA
Mean Rank Mean Rank Mean Rank Mean Rank F Sig.
1. Infrastructure 3.65 1 3.64 1 3.84 1 4.16 1 2.331 .079
2. Repository 3.05 2 3.06 2 3.53 2 3.70 2 3.735 .014*
3. Collaboration 2.65 4 2.32 4 2.78 5 3.29 4 4.117 .008**
4. Business-process support 2.85 3 2.87 3 3.46 3 3.62 3 5.359 .002**
5. Knowledge organising tools 2.20 5 2.32 4 3.00 4 3.29 4 6.890 .000**
Note: *p < 0.05; **p < 0.01
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Table 6.17: Independent-samples /-test of the KM system
Very small Small Medium Large
Repository Mean
difference Sig.
Mean
difference t Sig.
Mean
difference t Sig.
Mean
difference t Sig.
Very small -.0145 -.054 .957 -.4812 -2.081 .043* -.6583 -2.495 .017*
Small -.4667 -2.136 .037* -.6438 -2.575 .013*
Medium -.1770 -.815 .418
Large
Very small Small Medium Large
Collaboration Mean
difference Sig.
Mean
difference t Sig.
Mean
difference Sig.
Mean
difference t Sig.
Very small .3274 1.115 .270 -.1312 -.407 .686 -.6416 -2.036 .048*
Small - -.4586 -1.802 .077 -.9690 -3.924 .000**
Medium -.5104 -1.849 .070
Large
Very small Small Medium Large
support Mean
difference Sig.
Mean
difference t Sig.
Mean
difference Sig.
Mean
difference t Sig.
Very small -.2097 -.083 .934 -.6187 -2.692 .010* -.7750 -2.685 .010*
Small -.5977 -2.878 .006** -.7340 -2.942 .005**
Medium -.1562 -.659 .512
Large
Very small Small Medium Large
tools Mean
difference Sig.
Mean
difference t Sig.
Mean
difference Sig.
Mean
difference t Sig.
Very small -.1225 -.415 .680 -.8000 -2.829 .007** -1.0916 -3.516 .001**
Small -.6774 -2.739 .008** -.9690 -3.540 .001**
Medium -.2916 -1.112 .271
Large
Note: *p < 0.05; **p < 0.01
6.8 ANALYSIS ON INNOVATION PERFORMANCE
Table 6.18 presents the level of innovation performance in Thai food companies that was 
indicated by the respondents. A set of questions were posed to inquire about respondents’ 
experienee relevant to innovation performance in his/her eompany. The question items 
refer to the 3 main perspectives of adaptability, use o f knowledge and revenue generation. 
With the overall mean of 3.56 (SD= 0.637), adaptability is placed at the top (M=3.61, 
SD=0.655), followed closely by knowledge utilisation and lastly revenue generation.
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Table 6.18: The level of innovation performance in Thai food companies
Innovation performance Rank Mean Std. deviation 95% Cl
Adaptability 1 3.67 .655 3.54-3.79
Knowledge utilisation 2 3.61 .747 3.47 -  3.76
Revenue generation 3 3.39 .786 3.24-3.54
Average mean 3.56 .637
Figure 6.6: Mean plot with 95% confidence intervals for innovation performance
4.0 Mean plotwith 95% confidence intervals
3.5
3.0
Adaptability Knowledge
utilisation
Revenue
generation
The difference of the mean values between adaptability and revenue generation is clearly 
demonstrated in the mean plot (Figure 6.6). However, with regard to knowledge utilisation, 
there is a small overlap with revenue generation. Hence, a paired-samples Mest was 
conducted in order to compare the significance of differences between those perspectives 
of innovation performance (Table 6.19). The results show that there is a statistical 
significance (at the p<0.01 level) in the pair test between knowledge utilisation and 
revenue generation. Therefore it can be concluded that Thai food companies are more 
satisfied in their adaptability to new opportunities/changes and their knowledge utilisation 
to increase competitive advantage, compared to revenue generation. In essence, the overall 
observed mean (M=3.56, SD=0.637) is above the mid-point 3.0 showing that the level of 
innovation performance in Thai food companies is on the positive side.
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Table 6.19: Paired-samples t-tQst between different respects of innovation performance
Pair of innovation performance Mean 77 Std.deviation
Pair differences T-Test
Mean Std. deviation t df Sig.
Pair 1 Adaptability 3.67 107 .655 .056 .656 .884 106 .379
Knowledge utilisation 3.61 107 .747
Pair 2 Knowledge utilisation 3.61 107 .747 .224 .537 4.317 106 .000*
Revenue generation 3.39 107 .786
Note: *p < 0.05; **p < 0.01
To compare the level of innovation performance aniong groups of companies of different 
sizes, a one-way ANOVA was conducted. The results of the one-way ANOVA test can be 
found in Table 6.20. According to these results, there is no statistically significant 
difference in all respects. The results of the one-way ANOVA test were affirmed by an 
independent-samples t-tQst; similarly no difference occurred between groups. As a result, it 
could be inferred that company-size of Thai food companies does not impact on innovation 
performance.
Table 6.20: One-way ANOVA test between different company-size groups, presented by 
aspects of innovation performance
Size of companies Innovation performance
(categorised by Reg. Capital) Adaptability Knowledge utilisation Revenue generation
Very small Mean 3.50 3.75 3.40
(<10 MBaht n=20) Std. Deviation .606 .638 .680
Small Mean 3.58 3.64 3.38
(10-50 MBaht, n=31) Std. Deviation .672 .754 .760
Medium Mean 3.71 3.50 3.21
[51-200 MBaht, n=32) Std. Deviation .581 .803 .870
Large Mean 3.87 3.62 3.62
{>200 MBaht, n=24) Std. Deviation .740 .769 .769
F 1.502 .408 1.230
ANOVA results Sig. .218 .697 .303
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6.9 ANALYSIS ON MEASURING CONSTRUCTS
As stated in section 6.1, the main objective of this survey study is to confirm the 
hypotheses identified from the conceptual framework:
HI
H2
H3
H4
KM process has a positive effect on innovation performance.
KM enablers have a positive effect on KM process.
KM system has a positive effect on KM process.
The effect of KM enablers on KM process is supported by KM system.
This can be achieved through application of the multiple regression analysis technique. 
Multiple regression analysis is a statistical technique used for analysing the relationship 
between a single dependent variable and several independent variables. It is a technique to 
estimate a statistical linear model so that inferences about the linear correlation between 
dependent variable and independent variables can be made. In order to apply multiple 
regression analysis, the conceptual framework was divided into 4 parts and the technique 
was run to analyse the relationship of each part as follows:
Part 1: Relationship between innovation performance and KM process [ Testing 
H I]
( KM process -> Innovation performance )
Part 2: Relationship between KM process and KM enablers [ Testing H2 ]
( KM enablers -> KM process )
Part 3: Relationship between KM process and KM system [ Testing H3 ]
( KM system -> KM process )
Part 4: Moderating effect of KM system over the relationship between KM 
process and KM enablers [ Testing H4 ]
( KM enablers x KM system -> KM process )
Assumption o f the data to be tested
Before conducting the multiple regression analysis, a number of assumptions about the 
data have to be satisfied (Pallant, 2011). Violation of these assumptions might cause errors 
of prediction in regression analysis, and then results may not be trustworthy (Hair et a l, 
2010). The assumptions to be checked include (i) sample size, (ii) multicollinearity, (Hi)
168
Chapter 6 - Findings o f  the quantitative study
outliers, and (iv) normality, linearity and independence o f residuals (Hair et a l, 2010; 
Pallant, 2011). In practical terms, these assumptions were verified by the statistical 
software of SPSS 19.0.
(i) Sample size
The issue of sample size concerns generalisability of the test results. With too small 
samples, results are not generalisable in terms of statistics; hence they are of little scientific 
value (Pallant, 2011). In this study, the suggested number of 100 (Hair et a l, 2010) was 
adopted for the minimum sample size. As the total number of respondents for this survey 
study is 107, the assumption on the sample size was satisfied.
(ii) Multicollinearity
Multicollinearity refers to the correlation among independent variables. A strong 
correlation between two or more independent variables makes it difficult to assess the 
individual importance of an independent variable. In the case of two or more highly 
correlated independent variables (r>0.80), these variables should be combines into a 
composite variable (Tabachnick and Fidell, 2007). Existence of multicollinearity can be 
simply checked through scanning a correlation matrix of all independent variables. 
Another alternative approach is to examine the ‘variance inflation factor’ (VIF). 
According to Pallant (2011), any VIF value exceeding 10 indicates a problem of 
multicollinearity.
(Hi) Outliers
An outlier is an observed datum that is numerically distant from the rest of the data; put 
simply, it has very high or low score comparing to others. Both dependent and independent 
variables should be checked for outliers. Outliers on a dependent variable can be identified 
from the residuals scatterplot. As residuals are the differences between the obtained and 
the predicted dependent variable scores, outliers are those having standardised residual 
values greater than +3.3 or less than -3.3 (Pallant, 2011). With regard to independent 
variables, outliers can be detected by two statistical distance measures: Cook’s distance 
and Mahalanobis distance. On the one hand, if any case has a value of Cook’s distance
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above 1, then it should be considered for exclusion (Pallant, 2011). On the other hand, the 
critical value of Mahalanobis distance depends on the number of independent variables; 
and a case with Mahalanobis value exceeding the critical value should be considered for 
exclusion (Tabachnick and Fidell, 2007). Pallant (2011) added that, with large samples, a 
few number of slightly-distant outliers are likely to appear and exclusion may not be 
necessary.
(iv) Normality, linearity and independence o f  residuals
These assumptions refer to various aspects of the distribution of scores and the nature of 
the underlying relationship between the variables (Pallant, 2011).
• Normality: with regression analysis, it is assumed that variables being tested are 
normal distributed. Non-normal distributed variable can distort relationships and 
significance tests (Hair et a l, 2010). This assumption can be visually checked from 
a histogram plot and normal probability plot (P-P). Through the histogram, a series 
of histogram bars should form a pattern resembling a normal distribution curve. 
With the normal P-P plot, the residuals should be normally distributed about the 
predicted dependent variable scores (a straight diagonal line from bottom left to top 
right).
• Linearity: this refers to linear relationships between dependent and independent 
variables. In linear multiple regression, it is assumed that the change in the 
dependent variable is linearly associated with the independent variables (Hair et a l, 
2010). This assumption can be visually checked from a residuals scatterplot in 
which the residuals should have a straight-line relationship with predicted 
dependent variable scores.
• Independence o f residuals: another assumption of regression is that the residuals 
are uncorrelated serially from one observation to the next. In other words, the size 
of the residual of one case does not influence the size of the residual of the next 
case. This assumption can be checked by a Durbin-Watson statistic. The Durbin- 
Watson value can range from 0 to 4, but the suggested criterion is the value in 
between of 1 and 3.
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In this study, all data were checked based on the above assumptions. With regard to the 4 
parts of analyses identified. Table 6.21 provides the results of the assumption tests of each 
part. Based on the results, it can be concluded that none of the regression assumptions have 
been violated.
Table 6.21: The assumptions tests for multiple regression
A ssu m ption s T est typ e C riteria P a r t i[  Testing HI ]
F art 2
[  Testing H2 ]
P a r t 3
[  Testing H3 ]
P a r t 4
[  Testing H4 ]
Sample size Min. samples >100 107 . 107 107 107
Multicollinearity VIF <10 2 .1 4 5 -2 .9 8 6 2.809 - 3.704 1 .4 8 5 -3 .1 9 8 1 .1 1 9 -2 .3 7 8
Outliers
Residuals 
scatter plot -3.3 to +3.3 0 case 0 case 0 case 0 case
Cook’s distance <1 0 case 0 case 0 case 0 case
Normality
Histogram plot visuallyassessed
Normal 
(Appendix 3-la]
Normal 
(Appendix 3-2 a]
Normal 
(Appendix 3-3a]
Normal 
(Appendix 3-4a]
Normal P-P plot visuallyassessed
Normal 
(Appendix 3-lb]
Normal 
(Appendix 3-2b]
Normal 
(Appendix 3-3b]
Normal 
(Appendix 3-4b]
Linearity Residuals scatter plot
visually
assessed
Normal 
(Appendix 3-lc]
Normal 
(Appendix 3-2 c]
Normal 
(Appendix 3-3c]
Normal 
(Appendix 3-4c]
Independence o f  
residual
Durbin-Watson 1 to 3 1.844 1.748 1.981 1.976
6.9.1 Relationship between innovation performance and KM process
The multiple regression of the relationship between innovation performance and KM 
process was estimated with the results presented in Table 6.22. The results show that there 
is a strong significant correlation between the innovation performance of Thai food 
companies and KM process (significance of F=0.000). These knowledge processes have 
explained 60.1% of the innovation performance (adjusted R^=0.601). In other words, the 
results demonstrate that, with statistical significance, the processes of knowledge 
application and creation have a beneficial impact on innovation performance (y0=O.451, 
j7<0.Q005; y5=0.303,A>=0.001 respectively).
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Table 6.22: Multiple regression analysis of innovation performance on KM processes
KM processes Beta coefficient Sig. VIF
Creating knowledge .303** .001 2.145
Organising knowledge .108 .309 2.986
Applying knowledge .451** .000 2.701
R2 .612
Adjusted .601
Sig. .000**
F-value 54.180
Note: *p < 0.05; **p < 0.01
6.9.2 Relationship between KM process and KM enablers
The multiple regression of the relationship between KM process and KM enablers was 
estimated with the results presented in Table 6.23. These results show that there is a strong 
significant correlation between overall KM process and KM enablers (significance of 
F=0.000). Moreover, these KM enablers have explained 68.3% of the KM process 
(adjusted i?^=0.683). In other words, the results demonstrate that, with statistical 
significance, corporate environment, resource and process influences have a beneficial 
impact on the KM process (^=0.345, jp=0.001; j3=0.22\, p=0.029; f =0.199, p=0.032 
respectively).
Table 6.23: Multiple regression analysis of KM processes on KM enablers
KM Enablers Beta coefficient Sig. VIF
Managerial influence .154 .123 3.261
Corporate environment influence .345** .001 3.704
Process influence .199* .032 2.809
Resource influence .221* .029 3.347
R2 .695 
Adjusted R^  .683 
Sig. .000** 
F-value 58.197
Note: *p < 0.05; **p < 0.01
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6.9.3 Relationship between KM process and KM system
The multiple regression of the relationship between KM process and KM system was 
estimated with the results presented in Table 6.24. These results show that there is a strong 
significant correlation between overall KM process and KM system (significance of 
F=0.000). Moreover, these IT-based systems have explained 50.9% of the KM process 
(adjusted i?^=0.509). However, the results demonstrate that only the collaboration tool has 
a statistically significant beneficial (i.e. positive) impact on the KM process (f=0A03, 
p<0.0005).
Table 6.24: Multiple regression analysis of KM processes on KM system
KM System Beta coefficient Sig. VIF
Infrastructure .136 .104 1.485
Repository .044 .677 2.450
Collaboration .403** .000 2.334
Business-process support .100 .412 3.198
Knowledge organising tools .184 .098 2.620
R2 .532 
Adjusted R^  .509 
Sig. .000** 
F-value 22.999
Note: *p < 0.05; **p < 0.01
6.9.4 Moderating effect of KM system
A moderated regression analysis was applied to inspect the hypothesis H4, which predicts 
the moderating effect of KM system (moderating variable - A4V) on the relationship 
between KM process (dependent variable - DV) and KM enablers (independent variable - 
IV). In the moderated regression analysis, three sequential stages should be followed 
(Andreeva and Kianto, 2011). A simple regression between the dependent variable and the 
independent variable is conducted in the first stage (M;), then the moderator is added and a 
multiple regression analysis is conducted at the second stage (Mg). Finally, the interactive 
term, the product of the independent variable and the moderator (7K*MF), is entered at the 
third stage (M3 ). An A-statistic is calculated based on the difference between the R^s in the
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second and the third stages. The significance of this F-statistic indicates the presence of the 
moderating effect (Aguinis, 1995).
In moderated regression analysis, a moderation hypothesis would be supported by 
examining the third model {M3 ). The moderating effect is confirmed if the following 
criteria exist:
• the results of the model are significant;
• the interactive term is significant; and
• the values for the change and its associated F  change are significant.
As a result of the fulfilment of these conditions, the interactive term is considered to 
influence the explanatory power of the model.
Another issue regarding the moderated regression analysis is the problem of 
multicollinearity. A new interaction variable (7F*MF) is calculated, such that the new 
interaction variable is correlated with the 2 main variables used to calculate it (TFand MV). 
The overlap between the effects of main variables and the effects of the interaction variable 
causes the problem of the multicollinearity. Although it does not affect the interpretation of 
interaction effects, it somehow makes the interpretation of main effects meaningless. To 
solve this problem, the continuous variables need to be centred. The mean centring is 
believed to be a simple data transformation that minimises the multicollinearity between 
main variables and the interaction variable. The method of centring can be achieved by 
subtracting the means of IV  and MF from each of their observed scores.
Results of the moderated regression analysis of KM process on KM enablers (overall) and 
KM system (overall) are exhibited in Table 6.25. At the first stage, there is a strong 
significant correlation between KM process and KM enablers (adjusted R^=0.686, Sig. 
=0.000). After entry of KM system at the second stage, the results show that it enhances 
the ability of the model to explain the KM process with statistical significance (adjusted 
R^=0.705, Sig. =0.000; R^ Change=0.022, Sig. F  Change=0.006). However, at the third 
stage, the interactive term between KM enablers and KM system is non-significant, so the 
incorporation of the interactive term of the level of KM system and KM enablers does not 
contribute to improving the explanation of KM process.
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Nevertheless, further moderated regression analysis was conducted in order to explore the 
moderating effect of KM system in more detail. Five IT-based systems, components of the 
KM system, were tested separately regarding their moderating effect on KM enablers. 
Table 6.26 presents the moderating effect of each IT-based system on the relationship 
between KM process and KM enablers (overall). According to the results, there is only a 
significant interaction between KM enablers and business-process support tools (C_KS04). 
The positive sign p=0.069) suggests that the effect of business-process support
tools on KM process depended on the level of KM enablers and vice versa. In other words, 
KM process is more strongly affected by KM enablers at high levels of business-process 
support tool (Figure 6.7).
Table 6.25: Moderating effect of KM system on the relationship between KM process and 
KM enablers
Testing sequence Ml M2 M3
C_KE (KM Enablers]
Beta coefficient .830 .668 .672
Sig. .000*** .000*** .000***
C_KS (KM System]
Beta coefficient .219 .199
Sig. .006*** .016**
C_KE X C_KS
Beta coefficient .053
Sig. .343
R2 =.689 R2 =.711 R2 = .714
Adjusted = .686 Adjusted = .705 Adjusted = .705
Sig. = .000*** Sig. =.000*** Sig. = .000***
Change = .689 R^  Change = .022 R^Change = .003
Sig. F Change =.000*** Sig. F Change = .006*** Sig. F Change = .343
Note: *p < 0.1; **p < 0.05; ***p < 0.01;
C_KE = Centred value of KM Enablers; 
C_KS = Centred value of KM System
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Table 6.26: Moderating effect of eaeh IT-based system on the relationship between KM 
process and KM enablers
Testing sequence Ml M2 Ms
C_KE (KM Enablers]
Beta coefficient .830 .844 .838
Sig. .000*** .000*** .000***
C_KS01 (Infrastructure]
Beta coefficient -.024 -.022
Sig. .716 .743
C_KExC_KS
Beta coefficient 
Sig.
.045
.417
R2 = .689 R2 = .690 R2 = .692
Adjusted R2 = .686 Adjusted R2 = .684 Adjusted F  ^ = .6 8 3
Sig. = .000*** Sig. = .000*** Sig. = .000***
R2 Change = .689 R2 Change = .000 R2 Change = .002
Sig. F  Change = .000*** Sig. F  Change = .7 1 6 Sig. F  Change = .417
C_KE (KM Enablers]
Beta coefficient .830 .747 .729
Sig. .000*** .000*** .000***
C_KS02 (Repository] 
Beta coefficient 
Sig.
C_KExC_KS 
Beta coefficient 
Sig.
.152
.018**
.143
.027**
.083
.136
R2 = .6 8 9  R2 = .7 0 6
Adjusted R2 = .686 Adjusted R2 = .700
Sig. = .000*** Sig. = .000***
Change = .689 Change = .016
Sig. F Change = .000***_________Sig. F Change = .018**
R2 = .712  
Adjusted R2 = .704
Sig. = .000*** 
R2 Change = .006  
Sig. F Change = .1 3 6
C_KE (KM Enablers] 
Beta coefficient 
Sig.
C_KS03 (Collaboration] 
Beta coefficient 
Sig.
C_KExC_KS 
Beta coefficient 
Sig.
.830
.00 0 * * *
.672
.0 00 * * *
.244
.0 0 0 ** *
672
00 0 * * *
241
00 1 * * *
008
882
R2 = .6 8 9  R2 = .7 2 4  R? = .7 2 4
Adjusted = .686 Adjusted = .719 Adjusted = .7 1 6
Sig. = .000*** Sig. =.000*** Sig. =.000***
_  Ch^ge_ ^ .^ 89___________ F .^ i^l?nge_ ^^4_______________________________
Sig. F  Change = .000***_________Sig. F Change = .000***________ Sig. F Change = .882
C_KE (KM Enablers]
Beta coefficient 
Sig.
C_KS04 (Business-process support] 
Beta coefficient 
Sig.
C_KExC_KS 
Beta coefficient 
Sig.
.830
.00 0 * **
.756
.00 0 ** *
.115
.109
R2 = 
Adjusted R2 = 
Sig. = 
R2Change = 
Sig. F  Change =
689
686
0 0 0 * * *
689
0 0 0 * * *
R2 = .6 9 7  
Adjusted F  ^ = .6 9 1
Sig. = .000*** 
R2 Change = .008  
Sig. F  Change = .1 0 9
.743  
.0 0 0 * **
.107  
.130
.100 
.069*
R2 = .7 0 7  
Adjusted R2 = .698
Sig. = .000*** 
R2 Change = .010  
Sig. F Change = .069*
J^ _KE.(KM.Exiablers]__________
Beta coefficient 
Sig.
C_KS05 (Knowledge organising tools] 
Beta coefficient 
Sig.
C_KExC_KS 
Beta coefficient
.830
.00 0 ***
.740
.0 0 0 * **
.143
.040**
.745
.0 0 0 * **
.126
.077*
.061
.269
R2 = .689 R2 = .702 R2 = .705
Adjusted R2 = .686 Adjusted R2 = .696 Adjusted R2 = .697
Sig. = .000*** Sig. = .000*** Sig. = .000***
R2 Change = .689 F^ Change = .012 R2 Change = .004
Sig. F  Change =.000*** Sig. F  Change = .040** Sig, F Change = .2 6 9
N ote: *p < 0.1; **p < 0.05; ***p < 0.01;
C_KE = Centred value o f  KM Enablers; C_KS01 = Centred value o f KM System s -  Infrastructure; C_KS02 = Centred value o f  KM 
System s -  Repository; C_KS03 = Centred value o f KM System s - Collaboration; C_KS04 = Centred value o f KM System s -  Business- 
process support; C_KS05 = Centred value o f  KM Systems -  Knowledge organising tools
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Figure 6.7: Moderating effect of business-process support tool on the relationship 
between KM process and KM enablers
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In summary, four main relationships were tested and the results are depicted in Figure 6.8. 
First, there is a strong significant relationship between the innovation performance and the 
KM process which hence HI is accepted. In addition, KM enablers and KM system are 
both positively associated with KM process. Therefore, H2 and H3 are accepted. In respect 
of the moderating effect of KM system, the moderated regression analysis shows that the 
effect of KM enablers on KM process is not supported by KM system and therefore H4 is 
rejected. Although there is no statistical evidence to support the interactive effect between 
KM enablers and KM system, further investigation into the moderating effect of each IT- 
based tool of KM system revealed that one of the tools, in particular business-process 
support tools, can support the effect of KM enablers on KM process. This leads to support 
for the idea that some specific IT-based tools can be used to enhance the effect of KM 
enablers on KM process.
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Figure 6.8: Multiple regression analyses
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6.10 DISCUSSION
The quantitative data analysis of this study aims to extend insights on the holistic vicAV of 
knov^ledge management in the Thai food industry. In accordance with the conceptual 
framework (Figure 6.1), the findings of the analysis unveil characteristics of Thai food 
companies with regard to the four aspects of KM process, KM enablers, KM system and 
innovation performance, and also enhance understanding of relationships among them. To 
achieve such purposes, the results yielded from statistical tests were adopted for further 
discussion in this section. To be precise, the tests on difference in mean scores (i.e. t-test 
and ANOVA) and the tests on ranking orders (i.e. Kendall concordance and Spearman's 
rank) were deployed to assess and highlight significant characteristics of Thai food 
companies, and the test results were presented in sections 6.5 to 6.8. In addition, multiple 
regression analysis was applied, as described in section 6.9, in order to explore 
relationships among those aspects, and to confirm the hypotheses HI, H2, H3 and H4 
(stated in section 6.2) which intend to determine the influential effect of KM enablers and
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KM system in supporting KM process. The following discussion therefore provides 
interpretation and explanation of the empirical quantitative data with regard to the aspects 
concerned.
The results of the survey show that Thai food companies are satisfied with their innovation 
performance, and there is a significant tendency that they are likely to gain more benefits 
by adaptability to new business opportunities and using knowledge to increase competitive 
advantage, rather than to increase profitability (section 6.8). As innovation in the industry 
is more concentrated in incremental innovation rather than radical innovation (Martinez 
and Briz, 2000; Capitanio et a l, 2010), the findings seem to be consonant with the extant 
literature as successful incremental innovations are usually less associated with higher 
profits compared to radical innovations. Concordantly, rather than introducing truly 
innovative food products, Thai food companies tend to develop a new product based on 
their existing products with minor adaptations or based on their existing facilities (Huq and 
Toyama, 2006); in other words, they are likely to focus on line extensions (Suwannapom 
and Speece, 1998). It is an extension of an approach by which the company uses or makes 
minor modifications to existing facilities. This might not offer a distinctive business 
opportunity to the companies, but allows them to maintain their market position and keep 
their business running.
In order to strengthen innovation performance, the results of the multiple regression 
analysis in section 6.9.1 reveal that food companies should pay more attentions to 
managing relevant knowledge. Actually, KM process consists of different unique 
knowledge processes which vary depending on the aspects concerned; a number of models 
of KM process were proposed by many researchers (Ruggles, 1997; Quintas et a l, 1997; 
Fong and Choi, 2009; and Donate and Guadamillas, 2011). Under the scope of this study, 
the three knowledge processes of creation, organisation and application are adopted. From 
the results of the survey, shown in Table 6.6, all observed means of knowledge processes 
are on the positive side; in addition, it appears that the processes of knowledge creation and 
application positively entail innovation performance (section 6.9.1). This supports the idea 
that KM process, especially knowledge creation and application, aids innovation 
performance. The extant literature on innovation reveals that innovation process, 
considered as the two significant phases of idea generation and implementation, has close 
links with the activities of knowledge exploration and exploitation (Quintane et a/., 2011;
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and Xu et a l, 2010). In reality, knowledge-organising process is necessarily required in 
order to mediate the processes of knowledge creation and application together. In essence, 
it could be inferred that KM process is essential for innovation, and food companies are 
somewhat interested in improving their KM process, even though its benefits may not be 
directly tied to revenue generation.
KM process is usually deemed to be a cross-functional process under a competitive 
environment (Ichijo, 2007), in which an integration of various perspectives synergised with 
local context is imperative. For this reason, organisational and technological support 
together should be taken into consideration when implementing KM initiatives. Thus 
successful knowledge management is not only about managing knowledge processes but 
also includes manipulating enabling conditions. Several KM enablers have been revealed 
from the extant literature (Wong and Aspinwall, 2005; Hung et a l, 2005; Chong, 2006); in 
this study 12 KM enablers were adopted, and grouped into 4 the influential areas of 
managerial, corporate environment, process and resource influences. With regard to the 
ranking results of KM enablers, presented in Table 6.10, it is noticeable that there is a 
strong agreement among Thai food companies in the relative importance of each KM 
enabler compared to the others. The top three with the highest mean scores are the factors 
of managerial support, strategic alignment, and knowledge channels, whereas the last 
three are benchmarking, reward and recognition, and supporting team. The results also 
reveal that the 4 influential areas of KM enablers are positively related to KM process 
(section 6.9.2), with different degrees of relationship; corporate environment influence has 
the strongest relationship, followed by infrastructure, process and managerial influences 
respectively.
KM system is typically regarded as a class of information system (IS) to support 
knowledge activities; it hence comprises a variety of information technologies (ITs). These 
IT-based systems, incorporated as KM system, play an essential role in manipulating 
internal and external knowledge (Adams and Lamont, 2003). Actually ITs were originally 
designed to engage with structured information or explicit knowledge; many challenges 
regarding KM system hence centre on the degree to which IT can make better use of 
unstructured information or tacit knowledge. In the context of the food industry, it seems 
that the industry is a late adopter of IT compared to other industrial sectors (European 
Commission, 2005; 2007; 2008). However, in response to the important issues of food
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regime and the value-chain, there is a trend to an increase in the use of IT in the food sector 
(Harindranath et al., 2008). In this study, 5 IT-based systems were incorporated as a 
construct of KM system: infrastructure, repository, collaboration, business-process 
support, and knowledge organising tools. Based on the survey results, it was found that in 
the Thai food industry the degree of implementation of KM system could be ranged into 
three levels: infrastructure, tools for explicit knowledge, and tools for tacit knowledge 
(section 6.7). Basic IT infrastructure is clearly recognised in its importance and has been 
broadly implemented across the industry, while the use of tools for manipulating explicit 
knowledge, i.e. repository and business-process support tools, can be widely seen more and 
more nowadays. Nevertheless, implementation of tools for tacit knowledge, i.e. 
collaboration and knowledge organising tools, is seen less in Thai food companies. 
Moreover, the level of KM system implementation in medium and large companies is 
considerably higher than in small and very-small companies. In respect of the relationship 
between KM process and KM system, the regression analysis results reveal that 
collaboration tools is the strongest and the only significant unique contributor to KM 
process, indicating that a company with a higher level of implementation of collaboration 
tools is expected to have a higher level of KM process.
Finally, with regard to the moderating effect of KM system on the relationship between 
KM process and KM enablers, it was found that KM system overall does directly support 
KM process, and together with KM enablers they could elevate KM process to a higher 
level; but there is no evidence to support its moderating role (Table 6.25). Nevertheless 
further analysis reveals that business-process support tools, as a part of KM system, could 
enhance the effect of KM enablers on KM process (Table 6.26). In other words, KM 
process is more strongly affected by KM enablers in a company implementing a higher 
level of business-process support tools.
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6.11 SUMMARY
A survey questionnaire was introduced to investigate empirical insights in the context of 
interest by focusing on the relationships among KM process, KM enablers, KM system and 
innovation performance. The questionnaire was administered in the Thai food industry, 
with 107 respondents, and then statistical techniques, such as t-test, ANOVA, Spearman's 
rank correlation and multiple regression analysis, were deployed to analyse the quantitative 
data. Multiple observations could be noticed from the results. First, innovation in food 
companies is more exhibited in the forms of adaptability and knowledge utilisation rather 
than revenue generation (section 6.8). Secondly, there is strong evidence to confirm the 
relationship between innovation performance and KM process; in particular, across three 
knowledge processes, knowledge application and creation were highlighted for their 
beneficial impact on innovation performance (section 6.9.1). Thirdly, the results show that 
KM enablers and KM system have a positive effect on, and together they are 
complementary in support of, overall KM process (sections 6.9.2-4). In particular, three 
influential areas of KM enablers (i.e. the corporate environment, resource and process 
influences) and collaboration tool were highlighted in their statistical signifieanee towards 
knowledge management. In addition, with regard to KM system, implementation of IT- 
based system to facilitate knowledge activities could be categorised into three levels: 
fundamental, intermediate and advanced (section 6.7). Compared to the fundamental and 
intermediate levels, tools at the advanced level, with emphasis on handling tacit knowledge 
and further use of organisation knowledge base, are not commonly seen in Thai food 
companies. It was also revealed that company-size affects the level of practice in many 
respects (sections 6.5-7), but there is no significant evidence shown in the respect of 
innovation performance (section 6.8). Lastly, the hypothesis of the moderating effect of 
KM system was not supported by the observed data; however it was disclosed that the 
business-process support tool, considered as a part of KM system, could enhance the effect 
of KM enablers on KM process.
182

CHAPTER 7 
PROCESS OF THE QUALITATIVE STUDY
7.1 INTRODUCTION
As indicated in the methodology chapter (Chapter 4), a qualitative approach has been 
adopted for this study with the purpose of gaining more contextual enriched information. 
The qualitative approach is valuable in illuminating experience and the interpretation of the 
various actors. Its findings make a significant contribution towards explanations on 
complex issues (Sofaer, 1999). More precisely, it answers the question of ‘how and why 
something works in the way it does’. Therefore, the qualitative approach was undertaken to 
complement the quantitative results.
The purpose of adopting a qualitative approach is to deepen the understanding of the 
relationships between the KM process and supportive elements, which then leads to the 
explanation of ‘how can KM enablers and KM system facilitate KM process in the Thai 
food industry?’ Although the value of a qualitative approach is widely accepted in 
research, there are concerns in respect of trustworthiness of the data. Good qualitative 
research should demonstrate a systematic approach to reduce possible bias and to make the 
research more traceable (Meyrick, 2006). This chapter sets out to depict the overall picture 
of this qualitative study. Each stage in the research process is included to demonstrate 
rigour. In this way, the qualitative analysis will become visible to the reader. Details on 
appropriateness of the approach used, sampling strategy, interview strategy, data 
preparation and data analysis strategy are discussed in the following sections.
7.2 APPROPRIATENESS OF THE APPROACH
The holistic view of knowledge management was adopted as the conceptual framework for 
the qualitative study (Figure 7.1). Two distinct parts have been defined coneeming the 
integrative role of KM process and the supportive environment (i.e. KM enablers and KM 
system) and the focus of this study has been placed on the relationships between them.
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Figure 7.1: Conceptual framework for the quantitative study
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The case study was undertaken as a qualitative research strategy because of its 
appropriateness in examining a single or just a few instances within a natural setting 
context. In ease studies, the ease is selected for its specific attributes. The variant of single- 
and multiple-ease should be taken into consideration at the beginning when designing case 
studies. This means a decision is needed on whether a single ease or multiple eases will be 
required to address the research focus. Concerning the research focus, the Thai food 
industry provides the context -  or the single case -  in which the researcher would like to 
capture eireumstanees and conditions relevant to KM process and the supportive 
environment; and Thai food companies are the data collection units. The single ease of the 
Thai food industry incorporates multiple subunits of analysis, called embedded units. Each 
embedded unit of analysis takes place at the level of a group of companies with a common 
characteristic (in this study, company size). Analysis at the level of embedded units 
enhances comparability of the single case which gives better insights and understanding.
In summary, the single-case study with multiple embedded units was selected for the 
present study. The ease study comprises several units of analysis (different groups of food 
companies). A number of Thai food companies were selected to take part in this qualitative 
study, and faee-to-face interviews were conducted to collect qualitative primary data.
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7.3 SAMPLING STRATEGY
A single-case study ean be a representative of, for example, the critical case in testing a 
well-formulated theory, the extreme case for a situation that rarely occurs, the typical case 
for a commonplace situation, the revelatory case for a situation previously inaccessible, or 
the longitudinal case for a time-series study (Yin, 2009). The nature of the present study is 
a typical case, as the study attempts to investigate conditions and common practices in the 
KM process of the Thai food industry.
Selecting cases is straightforward if a unique case has been chosen or in another way the 
researcher has some special arrangement or access. However, it might be more 
complicated where many cases qualify. Therefore selection criteria should be set to ensure 
the right eases are identified and subjects who are qualified to serve as eases are recruited. 
This section aims to provide justification and details of how the interview participants were 
selected.
7.3.1 Sample selection process
As previously addressed in section 7.2, this study is a single-case study of the Thai food 
industry with multiple data collection units of Thai food companies. It involves several 
embedded units of analysis which allows the researcher to examine various aspects at the 
subunit level. Therefore the most important thing to be kept in mind when selecting 
participants was whether they could serve the research focus and represent the embedded 
units of analysis.
A judgment sampling method was used to recruit the Thai food companies as it offered a 
degree of control in judging the candidates’ suitability and enabled the researcher to focus 
on candidates who could best answer the research questions (Marshall, 1996). It takes 
consideration of particular characteristics that are of interest and enhance the study in 
terms of sample coverage and a framework for analysis. For instance, a maximum 
variation sample may be advantageous to a study which a broad range of aspects is of its 
concern; a critical ease sample is appropriate for including subjects with specific 
experiences; and a key informant sample is necessary when subjects with special expertise
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are required (Marshall, 1996). In this way, some relevant attributes of Thai food companies 
were taken into account when employing the judgment sampling method. This helped the 
researcher to include participants who could represent the embedded units of analysis.
In recruiting food companies for the interviews, a list of potential participants and their 
contact details were gathered from two public organisations, namely the National 
Innovation Agency (NIA) and the National Science and Technology Development Agency 
(NSTDA). Both of them operate under the guidance of the Ministry of Science and 
Technology, Thailand. While the former, NIA, has a mission to promote innovation in the 
private sector through academic and financial support, the latter, NSTDA, operates with a 
mission to promote the use of science and technology through R&D funding, knowledge 
and technology transfer, and human resources development. The list comprises a number 
of selected food-eompany clients of these two organisations. The list is considered as a 
suitable source for recruiting participants because of representability of and accessibility to 
the participants.
Representability concerns how well the ease can be demonstrated through the selected 
participants. The selected food-eompany clients are private companies which are interested 
in new knowledge in science and technology, and innovation, and attempt to adopt them 
into their operations; therefore KM process and the supportive environment for KM are 
necessary and already exist in their companies. Those participants ean be regarded as being 
able to represent the research focus. Accessibility concerns opportunities for gaining access 
to key informants at each site. In this ease, the researcher, as a scholarship holder of NIA, 
relied on personal connections with those two organisations to increase the possibilities of 
getting access.
Thirty-six food companies were listed. The food companies selected had different 
attributes: company size, type of products, product development strategy and level of IT 
(information technology) deployment. For the study, the attribute of company size was 
used to classify participants into the embedded units of analysis, whereas the other 
attributes directly contributed to the research focus and enhanced the analysis. These 
attributes formed the selection criteria and the food companies were strategically 
approached. Details of each criterion are provided in section 7.3.2. In approaching the
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potential participants, the researcher tried to balance the number of selected participants 
within each attribute.
In executing the recruitment process, formal invitation letters using the letterhead of NIA 
were sent to the list of potential participants. The researcher believed that this would 
enhance the acceptance rate, as in many instances people are reluctant unless the visit has 
been approved by credible officials. A copy of the invitation letter ean be found in 
Appendix 2-1. A week after the letters were sent, the follow-up process took place. Phone 
calls and emails were used to contact the potential participants, inquire about their 
availability for participation, and to schedule the interviews. Out of 36 companies 
approached, 21 accepted and participated. As a result the food companies in the study 
comprised 6 small, 9 medium and 6 large companies.
In summary, by relying on the judgment sampling method, 21 Thai food companies 
participated in the present study. The specific attributes relevant to the research focus were 
employed to classified participants. Three embedded units of analysis were identified 
based on the attribute of company size. Figure 7.2 illustrates the overall picture of the 
single-case study, consisting of three embedded units of analysis.
Figure 7.2: Design of the case study
Research Foais: KM process and supportive elements
Case: Thai food industry
Embedded Unit of Analysis 
6 large companies
\ Embedded Unit of Analysis 3 
! 6 small companies
Embedded Unit of Analysis 2 j 
9 medium companies I
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7.3.2 Attributes of the food-eompany participants
With respect to KM process, a variety of attributes affect the way food companies respond 
to internal and external knowledge. Food companies with differences in company size, type 
ofproducts, product development strategy and level o f IT  deployment are likely to perform 
differently in terms of their KM process. These attributes were used as selection criteria in 
approaching the potential participants. Besides it is necessary to provide sufficient 
background information which allows readers to appreciate and understand the basis of 
interpretations of the overall findings (Patton, 2002). Therefore, it is of interest to profile 
the selected participants according to these influencing attributes before starting the 
analysis since they are likely to enhance the reliability of the findings. This section 
provides elaboration on these attributes as follows:
Company size
Company size has a considerable impact on the infrastructure capability of a company, and 
influences KM process and the supportive environment of a company. For example, 
variations in capabilities, such as technology capability, organisation structure and culture, 
are deemed to be as a result of the company size (Wong and Aspinwall, 2005; Rehman et 
a l, 2010). Compared to large companies, small and medium companies have more 
constraints in terms of their financial and human resources and so tend to be underinvested 
in KM-related technology (Chan, 2008). From another aspect, with a simple and loose 
structure, small and medium companies in some eases are more efficient in instilling 
knowledge, vision and culture in all staff members. On the other hand, suitable incentive 
schemes and reward systems can be seen in large companies. The effect of company size 
ean be supported by the results of the quantitative study in the previous chapter (Chapter 
6); it shows that there were significant differences between groups of Thai food companies 
of different sizes in respect of KM process and the supportive environment.
In this qualitative study, food companies of different sizes were invited to participate in the 
interviews for comparative purposes. The researcher adopted the ministerial regulation, 
issued by the Ministry of Industry, Thailand, to classify the potential participants into the 
embedded units of analysis according to their size. According to the regulation, a company 
with assets of up to 50 million baht (£1M) is categorised as a small enterprise, whereas a
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medium enterprise is a company with assets of not less than 50 million baht and up to 200 
million baht (£4M) and a large enterprise is a company with assets above 200 million baht. 
For this classification, registered capital was used as a proxy to represent company assets. 
Information regarding the registered capital of each company was acquired from the 
Department of Business Development (DBD), Ministry of Commerce, Thailand, as it is 
mandatory in commercial registration. In practical terms, the total value of a company’s 
real assets is higher than its registered capital. Therefore, where a company’s registered 
capital is just under the criterion, some companies might have been promoted to the next 
higher rank. This was decided by the researcher following onsite interview.
Type o f products
Grouping food products into categories ean result in a variety of outcomes, depending on 
which aspects are taken into account. In the food industry, aspects considered generally 
concern processed foods. For example, in terms of preserving techniques, the categories 
include canned, frozen and dried products. Another example based on the aspect of food 
preparation includes the categories cooked, prepared and delicatessen products. In this 
ease, the decision on which aspect should be adopted was made by looking at the potential 
participants and the research focus.
In fact, participants manufactured a broad range of products, varying from fresh produce to 
ready-to-eat products. Under the aspect of marketing approach, their products are in the 
form of branded packaged product and unbranded product, and generally serve 
prospective customers in both domestic and export markets. With branded packaged 
products, products are developed, manufactured and retailed directly to consumers, and 
food service and catering customers under the company’s own brands. On the other hand, 
unbranded products are generally manufactured according to specifications of other 
companies and then marketed under that purchasing company’s brand name, also known as 
‘OEM products’ or ‘private label products’. This particular aspect considers the dimension 
of the food supply chain rather than the technical dimension. This aspect was deliberately 
adopted since food companies are likely to rely on the market rather than the technology.
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Product development strategy
Product development is another key function which leads to competitiveness and secures 
market leadership. A strategy to achieve it directly connects to the innovation process and 
KM process of a company. To classify product development strategy, Cooper (1994) 
proposed the classification basing on the novelty of a new product to the market or to the 
company. However, to develop a product with a totally new concept, a company has to 
make an intense investment of resources and cope with a high level of uncertainty. For this 
reason, many Thai food companies prefer to keep their focus on product improvement and 
cost reduction rather than product differentiation.
Suwannapom and Speece (1998) argued that classifying by novelty might not be suitable 
for the Thai food industry as it only partially represents new products introduced by Thai 
food processors. Suwannapom and Speeee (1998) proposed another concept by 
considering value perceptions of consumers in conjunction with existing resources. This 
concept could enhance companies’ ability to allocate their resources and capabilities to 
market opportunities. Three categories eventually came up as follows:
• New product line refers to first-time-produeed new products;
• Additions to existing product line refers to new products, which may or may not 
be new to the market, that rely on existing or minor modification of existing 
facilities; and
• Modifications o f existing products refers to new products that are diversified 
from existing products, such as adding more varieties of taste, aroma, form and 
packaging.
It can be noted that this proposed concept gives precedence to a company’s existing 
resources or a company’s knowledge base in respect of KM process. In this sense, this 
classification appears to be appropriate to serve the research focus and to be employed with 
the potential participants.
190
Chapter 7 - Process o f  the qualitative study
Level o f IT  deployment
IT (information technology) is a fundamental element of KM systems. In supporting KM 
process, IT can make better use of knowledge assets and facilitate the flow of knowledge 
inside and across companies. Generally, companies integrate IT into their business and 
production processes in order to improve their operational efficiency. However, companies 
differ in terms of their capability in IT deployment. As the present study deals with KM 
system and its utilisation, consideration of the level of IT deployment was taken in 
examining each possible participant’s capability and readiness for IT adoption. This was 
taken into account in the process of data analysis as well.
With respect to the food industry, various benefits of successful IT implementation are 
obvious: increasing operational efficiency, improving quality of product and service, 
improving communication with suppliers and customers, and enhancing internal and 
external collaboration. However, time-sequential surveys on the impact of IT (European 
Commission, 2005; 2007; 2008) revealed that the food and beverages (F&B) industry was 
a late adopter of IT compared to other industrial sectors. This is owing to the fact that the 
F&B industry is characterised by small and medium sized companies mainly relying on 
craft production or less advanced technologies, and therefore investment in IT may not be 
profitable. The Thai food industry shows a similar trend. As the quantitative study in the 
previous chapter (section 6.7) revealed, the use of IT-based systems in the medium and 
large companies is significantly higher than in the smaller ones.
To classify food companies, various aspects can be employed to reflect the degree of IT 
deployment in their companies. In accordance with the research focus, the criteria were set 
by looking at the relevant functions of IT tools in managing organisational knowledge. 
According to the survey results in the previous chapter (section 6.7), it was revealed that 
IT-based systems deployed as part of the KM system in Thai food companies, is generally 
categorised into three levels of implementation: fundamental, intermediate and advanced. 
Therefore three classification levels have been adopted and their definitions are as follows:
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Fundamental level: refers to a level where basic hardware and software tools, used 
to enable people to aeeess knowledge whenever and wherever they need, are 
implemented. While the hardware tools refer to the physical aspect of computers, 
computer networks, Internet and other related devices, the software tools are the 
various kinds of applications used to operate common tasks.
Intermediate level: refers to an implementation of a higher level of IT tools which 
are used to manipulate codified knowledge and business information of a company. 
With the aim of connecting personnel to reusable codified knowledge, companies 
- are keen to provide supportive systems that capture, store, process and present 
meaningful content and have applicability across multiple contexts of use (Zaek, 
1999). In the light of this fact, document repository tools, serving as an organising 
tool to assure the aeeessibility and availability of stored information, are classified 
into this level. Furthermore, supportive tools for business process and activities, 
such as accounting system, supply chain management and customer relationship 
management, are placed at this level as well, because of the dedicated functions 
they have in managing a company’s business information.
Advanced level: refers to an implementation of a higher level of IT tools which 
emphasise the facilitating function of IT tools in exchanging tacit knowledge across 
inter- and intra-organisational boundaries, and the analysing function for further 
use of the organisational knowledge base. In contrast to codified knowledge, tacit 
knowledge -  or knowledge that probably cannot be codified -  tends to be 
effectively transferred through conversation and collaboration. Hence collaboration 
tools that satisfy the requirement of sharing knowledge as well as working together 
are considered to be at this level. Likewise, more complicated software tools 
designed for advanced use of the organisational knowledge base are also 
categorised at this level, for example enterprise resource planning (ERP) systems, 
directory of experts and decision support systems.
With this intention, the diversity of the selected participants was presented in respect of 
their IT capability towards knowledge management. In practical terms, the level of IT 
deployment of each participant was assessed by the researcher considering information 
obtained from the interview.
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7.3.3 Participant characteristics
In the present study, interviews were conducted with 21 Thai food companies. Concerning 
the number of interviews, there is no rule regarding sample size. The concept of theoretical 
saturation is broadly accepted to assess the adequacy of a sample in qualitative research; 
the idea is to carry on interviewing until themes and categories under the study have been 
fulfilled (Bryman, 2008). It has the implication that the total number of participants should 
cover a range of issues under the study. Moreover considerations of time and cost 
constraints have to be taken into account when determining the number of interviews.
Since this study relies more on comparisons between the embedded units of analysis, 
certain attributes (section 7.3.2) were used in recruiting a number of participants and 
presenting their coverage to the study. The attribute of company size, on the one hand, was 
employed to recruit food companies of different sizes. Of 21 food-eompany participants, 6 
large companies, 9 medium companies and 6 small companies were included. Regarding a 
three-month time constraint of interviews, the researcher initially considered 6 food 
companies for each embedded unit of analysis, 18 food companies in total, as a reasonable 
number to reach data saturation, while the actual number of interviews was 21 in the end. 
On the other hand, the attribute of level of IT deployment was taken into account when 
considering the coverage of the participants in respect of KM system utilisation. As 
mentioned earlier (section 7.3.2), classification on the level of IT deployment is dependent 
on the researcher’s justification. Eventually 8 companies were categorised at the 
fundamental level, another 9 companies were at the intermediate level, and the remaining 4 
companies were at the advanced level. Table 7.1 presents the number of participants at 
each level of IT deployment. It can be seen that not all categories could be filled. This 
might be due to the fact that larger companies are likely to invest more at the advanced 
level as they have greater availability of financial resources and expertise. On the contrary, 
small companies tend to confine themselves at the fundamental and intermediate levels 
because of their lesser technology and managerial capabilities. Nevertheless, the number of 
selected participants at each level of IT deployment appears to be sufficient to provide 
evidence and insights on KM system utilisation.
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Table 7.1: The number of participants at each level of IT deployment
Level o f IT deploym ent 
Fundamental Interm ediate Advanced
^ Small (6)
R ______ ___
§  Medium (9)
S ----------------
Ô Large (6)
Table 7.2 summarises brief profiles of the food company participants in this study. It 
presents details and attributes of participating companies as follows; code name, 
interviewees, registered capital, main products, type of produets with targeted market, 
product development strategy and level of IT deployment. With the purpose of anonymity, 
eode names have been assigned to the food-eompany participants. The eode name starts 
with 'LFC-\ 'MFC- or 'SFC-\ representing companies from large, medium or small 
groups respectively, whieh is then followed by a number (as presented in the first column 
of Table 7.2).
194
î
f
AS
1
Io
O
;«4H
o
h-1
N
l>
a
2
H
§
I
s
I
§
tî
I
L
ii
I
I
I
I I
as
Ic
•Q
(3
3
1 3u o3 •M cX COo CoA ‘P~*Lp
XX
X
gre A
o
CUX X
3 3X re
3 au 3
0 3 P
1
i 2u .ici3 3X 'C
g XA ToX 3cu OX XX cucp 3
i a
XTo 3
> CO
(U cu
u cu
3
xs
1c
2
■5
cu A
BoX X3X X3 3X re3 ■sS 3m P
r i
T3 T3
II
It
C
l i
i f
ns
-o'n3
11
I III
ifcc CX
i2oin3O
1
g
're A3 W)
1 Io
B g
8 " :ii
-o oOJ O W) 
fe >
o>
XIcCO
bDc
•3 Bc cCO COs s
OJ M
2  c
iiCO CX
il
XI
-3
AT? 
X =  cu o
I J
■5 §
II
bJO_3
X
3 inO 3
4-1 _B
3O u
s XX oXre A
X
s
■g3
co
if
u W)e  c
II
x 'g
•P H.
II
■M U
! ' l
1
y "g
2 :l
il
H
A
I I I
II
03
bX 8 §1
A
w' 'PCD O
13
I
■S -2
i l |CO A C
X
-3c
S
ii
Ia(U bC
II
i i
i!A
g)
41 
IIIA CO -Q
X
I
-3
gA
3^
CO A
•è
s
l l
II
cCO
B
%
XcCO
3
s
I
X
3
Bo
s
B
c
-3o
A
I
in
o\
1
i
ft
1
A
I
I
ü
O
eq-i
o
hJ
N
<a
H
g
I
I
g
II
I
L
11
1t
I
îl
as
ec
*3ô
S I
g  s
II
!i
c
II
il
T3bJO
I
I
M
.£
4-1
X
3
O 3
4-1 _3
on
3
O u
S X
X O
X !-,re A
i«  X  m
MX m 
3 X —'
X 3 
■C -  Sb 
Q > >
X
I
g S
II
-o'I
I I
l l
X
I
I
M
.S
4-1
M
X
3 V)
O CD
4->
3
O
ië -3O
73 U
en A
I?
I l
11
’o °
II»
M  O 
3 M re M
X
M
■I
I
M
g
s M■S X X
CD en 3 en
3 O 3 O 3
3 3 4-> 3
X co on X
O C 3
O O 3
A P X PX • ts X
X O X o
3 X S-. X 3
3 co A co A
• • •
-3a
A
I13
CD
I
X
3
co
i2
3
3
X
O
3
A
g
<h
>>
A
3 A
3
X ' 33 Xco
X To
3 -2
3 3
Q X
i
M
C
=  >1
N I3 X 5 -
c re A
X
M
en
I
<u
Üre A
S -S ^
M  
C
if
u  W
II
A  C/T
■s-ëI®
s i l
I I
.3 3M
fj
o p
X c/l A
2 g tj
3 X k
C re A
XI
X
3
o
t ït
s  I  
ë s
O 3
r i
3 on
II
î i i
X
II
i î
H
on
A  3 
A  3
I I
I I
V3
C\
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7.4 INTERVIEW STRATEGY
To collect qualitative primary data from the selected partieipants, the semi-structured 
interview was deployed. Rather than unstructured interview, the semi-struetured interview 
is preferable as a list of open questions on specific topics, having been prepared in 
advance, is posed to interview respondents. These open questions allow the respondents to 
express both facts and their opinions, and at the same time allow the responses to be 
scoped to the topics of interest.
The interviews were conducted with 21 Thai food companies. To ensure consistency 
between interviews, a certain protocol was implemented with all respondents. The 
following presents some practical steps whieh needed to be and were executed in each 
interview:
• the participant information sheet, including research title, research objective, 
informed consent and a list of questions, was handed over to interviewees 
before the interview took place;
• at the outset of the interview, the objective of the interview was explained and 
the confidentiality of information was clearly stated;
• the process of interview was explained with details of the questions to be posed 
and approximate duration;
• the right of the interviewee to withdraw from the interview at any time, or to 
refuse to answer a particular question or set of questions, was clearly stated;
• interviewees were informed about the use of a recording device, and also 
his/her right to request that the recording be stopped at any time;
A set of questions was prepared which permitted the researcher to investigate the topics 
from different points of view. The interviews were conducted with a certain purpose and 
certain interview topics. Details of these are presented as the following.
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Objectives and topics o f the interview
Food-eompany participants are considered the principal informants of this study. 
Regarding the conceptual framework (Figure 7.1), the study focuses on the supportive 
relationship of the supportive environment (i.e. KM enablers and KM system) to the KM 
process, and the interactive relationship between KM enablers and KM system. However, 
exploring the integrative role of KM process, by looking at the intermediate relationship 
between KM process and other elements (i.e. innovation process, knowledge bases and 
knowledge resources), was imperative for the study to comprehend the reasons driving KM 
process. The interview dealt with the examination of these relationships with the following 
objectives:
• To explore the intermediate relationship between KM process and other elements;
• To identify how KM enablers ean facilitate KM process;
• To identify how KM system can facilitate KM process;
• To explore the interactive relationship between KM enablers and KM process.
Within each company, an interview was conducted usually with the CEO, other top 
management positions or senior managers being in charge of product development and 
manufacturing process. This is because it is those people who are directly involved with, 
oversee and make decisions relevant to the KM process and the supportive environment. 
Generally each of the interviews took just under an hour. Additional follow-up and 
corporate archive review were required in some cases to clarify issues.
A list of the principal interview questions is presented in Appendix 2-2. These questions 
cover the following topics:
• produet/process development, regarding sources of new ideas and the path to their 
implementation;
• the use of knowledge, knowledge practices and KM process in the company; ^
• the enabling factors which influence KM process;
• the use of IT-based tools to facilitate knowledge practices and KM process.
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Before the main data eolleetion started, a pilot study involving interviews with two food 
processing professionals had been tried out. The introduction of the pilot study allowed the 
researcher to practice interview skills and provided an opportunity to test the interview 
questions and the interview procedure. Based on the pilot study, a few adjustments were 
made to improve the flow of the interview and the questions. For example, careful 
consideration was required about the use of teehnieal terms which might be irrelevant or 
unfamiliar to the area of expertise of interviewees. It was found that words such as ‘KM 
enablers’ and ‘KM system’ can cause confusion to the interviewees, thus clarification with 
simpler and more understandable words was sometimes required.
With all food-eompany participants, interviews were conducted in the Thai language at 
participants’ company sites. This provided the researcher with an opportunity to visit and 
observe knowledge practices and the working environment. The participant information 
sheet was presented at the beginning of the interview to inform interviewees about any 
concerns involved in the interview. A digital recorder was used with the permission of 
interviewees. Then the researcher started posing the principal interview questions. On 
many occasions, the interview questions needed to be tailored to each participant in order 
to obtain relevant answers.
7.5 QUALITATIVE DATA PREPARATION
Before the qualitative data analysis could be undertaken, all qualitative data needed to be 
checked and documented. In this study, interview records were used along with field notes 
and corporate-published documents. The qualitative data were prepared and transformed 
into text, whieh is the basic form for qualitative data analysis.
In the ease of interview data, the audio records of all participants were stored securely in 
the form of digital audio files. To document the recorded audio files, transcription was a 
necessary step. All audio files were transcribed and stored in the form of text files. With 
regard to the process of transcription, the researcher had to make a decision on how precise 
the transcripts needed to be. For example, in studies on linguistic and conversation 
analysis, the exactness in classifying and presenting statements is the first priority, and 
every single detail in a conversation needs to be annotated. However, regarding the fact
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that precise transcriptions take time and produce much textual data, it is reasonable to 
transcribe only as exactly as is required by the research question (Strauss, 1987). As this 
study is only interested in the information contained in participants' responses, the 
transcription concentrates on the actual words used, and does not attempt to interpret other 
indicators such as vocal tone or facial expression.
All of the transcripts were in the Thai language since the interviews were conducted in 
Thai. These transcripts were used directly in the analysis process without being translated. 
Using the transcripts in their original language is to avoid translation errors, and to retain 
participants' expressions, words and key terms. However, translation needed to be done on 
some selected quotes to present supporting evidence of the findings, and also on one 
selected transcript to show the degree of exactness in the transcription process (Appendix 
2-3).
In this study, CAQDAS (Computer-Aided Qualitative Data Analysis Software), 
specifically NVivo, ver.l9, was employed to manage the transcribed texts. The researcher 
found that the program could facilitate the data analysis by processing textual data for 
some specific tasks automatically. For instance, a report of coded text segments could be 
listed in just a few clicks. From another aspect, it was thought that, with the manageable 
amount of data of this study, carrying out the data analysis manually would enable the 
researcher to become more familiar with the qualitative data. Therefore, the introduction of 
the software was more value for its managerial capability than its analytical capability.
7.6 QUALITATIVE DATA ANALYSIS STRATEGY
The present study is underlain by the conceptual framework developed from the literature 
(Figure 7.1). It was decided that a deductive approach would be applied to the qualitative 
data analysis. With the deductive approach, two analytical procedures -  designed for ease 
study research -  were proposed: pattern matching and explanation building (Yin, 2009). 
The pattern matching tests a predicted pattern of outcomes based on the theoretical 
statement, whereas the explanation building attempts to build an explanation of the 
theoretical statement from the data. According to Yin (2009), explanation building aims to 
explain a presumed set of associated links of a case, or to explain ‘how’ or ‘why’
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something occurred. In simple words, it is an analysis process whieh tries to build an 
explanation for the ease. This appears to conform to the research focus of this study. In this 
section, details and description of the qualitative data analysis are presented in order to 
provide a framework for the analytical process.
7.6.1 The analytical process
The adoption of explanation building to this study is appropriate as it tries to explain 
associated links between the KM process, KM enablers and KM system. However, the 
researcher found that in the literature there is a lack of detailed procedure provided to 
conduct the explanation building. Only Yin (2009: 143) suggests a rough framework which 
provides a systematic guidance for researchers to come up with the final explanation of a 
ease study. In operational terms, it comprises a series of iterations as follows:
• Making an initial theoretical statement or an initial proposition;
• Comparing the findings of an initial case against such a statement or 
proposition;
• Revising the statement or proposition;
• Comparing other details of the case against the revision;
• Comparing the revision to the facts of other eases;
• Repeating this process as many times as is needed.
To begin with, there are two terms that should be highlighted and pre-defined in the 
explanation-building process: theoretical statement and explanatory element. The 
theoretical statement is what the researcher begins with and would like to find an 
acceptable explanation for. The process is iteratively run to revise and refine such an 
explanation until reaching the final explanation (Yin, 2009). To achieve that, elements of 
explanation need to be pre-defined. They are a set of associated links of an instance about 
to be explained. The findings of the ease studies are used to refine the explanation in 
accordance with the explanatory elements. In this study, the theoretical statement was 
defined with regard to the specific research question:
201
Chapter 7 - Process o f  the qualitative study
“The KM process in the Thai food industry is significantly supported by KM  
enablers and KM system. ”
Consequently, the final explanation intends to provide supportive evidence to refleet the 
associated relationship between the KM process, KM enablers and KM system. A set of 
associated links in the conceptual framework, including intermediate, supportive and 
interactive relationships, were defined as the explanatory elements.
To analyse a set of qualitative data, there is a necessity for the process of qualitative data 
analysis. Such a process allows the researcher to detect some coherence and structure from 
a set of qualitative data from whieh the findings of each ease will emerge. Qualitative data 
are principally heterogeneous and unstructured due to the fact that qualitative data ean be 
collected in various ways and they can be comprised of diverse types of data (Ritchie, 
2003). There have been disputes among scholars regarding the appropriate analysis process 
for qualitative data. Qualitative data analysis is often considered as an art form or a method 
with intuitive approaches (Miles and Huberman, 1994). It does not have clearly agreed 
procedures like quantitative data in whieh statistical procedures or other means of 
quantification are mainly deployed (Snape and Spencer, 2003).
In fact, the process of qualitative data analysis ean be formed from various functions 
depending on the research question. The tasks of defining, categorising, theorising, 
explaining, exploring and mapping are frequently required in the analysis process. 
Nevertheless, without a well-predefined procedure, the analysis process is likely to be 
confused and the amount of qualitative data ean be overwhelming. With a well-defined 
procedure, the analytical process is documented and accessible, and allows the researcher 
to go backwards and forwards in order to re-examine ideas accurately. A framework of 
qualitative-data analysis process, suggested by Ritchie and Spencer (1994), was adapted 
for this study. The framework incorporates distinctive but highly interconnected stages, 
involving familiarisation, identifying a thematic framework, indexing, charting and 
mapping and interpretation. However, the stage of identifying a thematic framework was 
eliminated as themes and key issues have already been identified from the theoretical 
statement and explanatory elements. As a result, the qualitative data analysis, adapted to 
this study, consists of the following stages:
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Familiarisation is an early step allowing the researcher to become familiar with the 
range and diversity of the gathered materials. It allows the researcher to immerse 
himself in the data, and then to gain an overview of the richness and diversity of the 
data. In the transcription, the researcher had an opportunity to become more 
familiar with the collected data by listening to the audio records and transcribing. 
Besides, the researcher had read through the transcripts before starting the indexing 
stage.
Indexing is the stage when all data are reviewed and annotated in order to denote 
the sense of the data. A coding system is generally used to facilitate the indexing 
process; that is eode families and codes are applied to the data in order to represent 
relevant categories and subeategories. In this research, the eode families and codes 
were developed with relevance to the distinct components in the conceptual 
framework. Details of the coding structure are presented in section 7.6.2.
Charting is the stage when a whole picture is formed by considering the range of 
phenomena for each issue or theme, in this ease each explanatory element defined. 
Therefore, indexed data from the original context are rearranged and charted 
according to their connections to the explanatory elements.
Mapping and interpretation is the final stage in which key characteristics of the 
data will be pooled together, and then the researcher begins to map and interpret 
them as a whole. The basic processes of this stage are: reviewing the charts and 
research notes, comparing and contrasting the phenomena, searching for patterns 
and relationships, and seeking explanations.
Figure 7.3 presents the analytical process that was carried out in the present study. By 
relying on the explanation-building process as a principal framework, the analytical 
process of Ritchie and Spencer (1994) was adapted and undertaken in order to provide the 
approach for handling the qualitative data in a systematical way. As presented, the 
analytical process starts with making a theoretical statement and explanatory elements 
which in this study have been derived and developed from the literature. Then an initial 
case is analysed through the adapted version of the analytical process of Ritchie and 
Spencer (1994). The findings of an initial ease are used to develop an acceptable
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explanation. A revision of the explanation is likely to take place in accordance with 
additional findings of another case. The process is repeated again and again until all cases 
are analysed. Through this iteration, the final explanation is likely to be revealed at the end.
Figure 7.3: The analytical process deployed
1. Making a theoretical statement 
and explanatory elements
I
2. Analysing the initial case
T
3. Building an explanation from 
the findings of the initial case
I
4. Analysing other cases
I
5. Refining the explanation according to 
the finding of other cases
' ' I  .......
6. Arriving of the final explanation
Source: Adapted from Yin (2009) and Ritchie and Spencer (1994)
7.6.2 Coding structure
Regarding the deployed analytical process (Figure 7.3), a coding system is used as part of 
the .data analysis process in the indexing stage. It is essentially about annotating a specific 
code to a short piece of data in response to what is happening in the data or what is the 
essence of such a segment. The coding is a step to assist researchers in the latter stages of 
analysis. In particular, it facilitates the interpretive process by which themes, concepts and 
patterns are developed.
Three categories of sociologically-based coding approaches -  grounded theory coding, 
thematic coding and qualitative content analysis -  have been introduced by Flick (2009). 
While the grounded theory coding dedicates itself to developing a grounded theory, the
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qualitative content analysis aims at reducing large masses of the original text as well as 
unveiling key relevant data pieces (Flick, 2009). In contrast to other approaches, the 
thematic coding, according to Flick (2009), was developed for comparative studies in order 
to reveal differing views of different social groups. This, in essence, is a method which 
attempts to guarantee comparability by defining topics, and at the same time remaining 
open for other related views. As the objective of this qualitative analysis depends on an 
interpretation of materials and some comparative elements in a series of case studies, 
thematic coding was adopted. A multi-stage procedure for working on thematic coding is 
suggested by Flick (2009), involving case profiling, the-first-case analysis, developing a 
system of categories, and case comparing. He also added that at each stage attention 
centres on those relevant aspects of the issue under study. This appears to correspond 
harmoniously to the explanation-building approach employed.
In developing a system of categories, the conceptual framework (Figure 7.1), espoused in 
the interview process, was initially adopted in order to identify relevant concerns that 
needed to be investigated in the textual data; thence the coding structure was defined. As 
the analysis aims to find explanation of the associated links found among the distinct 
components in the conceptual framework, hence seven components were identified: KM  
process, innovation process, organisational knowledge bases, external knowledge 
resources, KM enahlers and KM system. Each component is adopted as a code family and 
serves as a main structure for the analysis. At the descendant level, codés are listed and 
grouped into the defined code families; the codes were developed from the relevant 
theories and previous studies reviewed as part of the present study.
Table 7.3 presents the coding structure employed for the analysis. In-depth analysis was 
carried out by examining the data and then linking them to the code families/codes. This 
does not imply that views which fall outside of the coding structure are not valued; rather 
the analysis remains open to any other emergent codes related to the theoretical statement.
While the researcher read and interpreted the textual data, a code which appeared either too
.r .f
narrow or too broad, would be revised.
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Table 7.3: Coding structure used in the qualitative analysis
Code families Codes
[ IN ] Innovation process [ IN-G ] Idea generation
[ IN-I ] Idea implementation
[ KB ] Organisational knowledge bases [ KB-S ] Knowledge structure
[ KB-A ] Knowledge architecture
[ KR ] External knowledge resources [ KR-S ] Source of knowledge
[ KR-D ] Application domain
[KM] KM process [KM-C] Knowledge creation
[KM-0] Knowledge organisation
[KM-A] Knowledge application
[KE] KM enahlers [KE-M] Managerial influence
[ KE-E ] Corporate environment influence
[ KE-P ] Process influence
[ KE-I ] Resource influence
[ KS ] KM system [ KS-D ] Level of deployment
[ KS-K ] Knowledge supported
[ KS-P ] KM process supported
[ KS-T ] Technical issues
7.6.3 Charting
Based on the coding structure discussed above, all transcripts were reviewed and relevant 
codes families/codes were indexed to their text segments. This means the coded text 
segments are associated according to code categories. In connecting the coded text 
segments to the explanatory elements, the researcher had to revisit the transcribed text and 
look for the specific coded text segment that show meaningful links to the explanatory 
elements. Consequently, the coded text segments with coherent implications were clustered 
and charted together according to their connections to the explanatory elements. For 
instance, if seeking to chart the range of views in relation to the supportive relationship 
(one of the explanatory elements defined), relevant codes from different code families, i.e. 
the families of KM process and KM enahlers, would be clustered together. This allows 
meaningful links among the codé families to be revealed and helps researchers to frame a 
number of coded text segments to the issues or themes of interest, in this case the 
explanatory elements.
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7.6.4 Mapping and interpretation
When all the coded text segments had been clustered and charted together according to the 
explanatory elements they are coherent with, the researcher was able to progress to the 
final stage of mapping and interpretation. At this stage, the researcher examined the text 
segments within each chart and interpreted them as a whole. As guided by the explanatory 
element they are associated with, the text segments were eompared and contrasted in order 
to find patterns and relationships across the cases. As a result, key dimensions were 
mapped and described. These emerged dimensions were formed to frame the findings and 
used as a basic structure to present the findings of this qualitative study, as presented in 
Chapter 8.
7.7 SUMMARY
This chapter has outlined the various distinct steps that need to be considered in the 
qualitative study. It started with providing the rationale of the appropriateness of the 
approach in answering the research question. Next, the focus moved to the sampling 
strategy in which techniques and qualified candidates were identified and justified. In the 
section about the interview strategy, the interview protocol and a list of interview topics 
were presented in detail. With an amount of collected data, tools and techniques used in 
preparing them were discussed as well. Then the data analysis strategy was described in 
order to present the rigour with which the qualitative data was analysed. These ensure 
transparency and systematicity of the qualitative study, and make the research process 
more traceable. In the following chapter, the story of the qualitative study continues, by 
presenting the findings of the analysis and then developing the final explanation.
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CHAPTER 8 
FINDINGS OF THE QUALITATIVE STUDY
8.1 INTRODUCTION
The focus of the qualitative study is placed on the relationships between the KM process, 
KM enahlers and KM system in the Thai food industry. A single-case study approach was 
adopted and a semi-structured interview was deployed to collect qualitative primary data. 
Interviews were conducted with 21 participants from Thai food companies. The list of 
participating food companies, their code names and characteristics are provided in the 
previous chapter (Table 7.2). A deductive approach was adopted and the explanation- 
building technique was employed as a framework for the analytical process. The findings 
of three embedded units (categorised by company size) were analysed in order to find an 
acceptable explanation to the statement that ‘the KM process in the Thai food industry is 
significantly supported by KM enablers and KM system. ’
The chapter starts with a summary of the participant companies’ characteristics (section 
8.2) and continues with an outline of the findings presented (section 8.3). Then the findings 
of the case studies are presented (sections 8.4-6), followed by the final explanation (section 
8.7).
8.2 CHARACTERISTICS OF THE PARTICIPANT COMPANIES
Characteristics of the participant companies are presented to provide informative 
background of each company. It is a descriptive brief of Table 7.2, relevant to these 
attributes: type o f products, product development strategy dinà. level o f IT deployment. 
These are considered crucial contributors to the findings of the study as they entail the 
specific practices of knowledge management in the companies.
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The large-sized company participants
All six participating large companies, namely LFC-1 to LFC-6, are food manufacturers 
relying on the export market. Two of them, specifically LFC-1 and LFC-2, also produce 
products serving the domestic market in parallel, and their products are well-known in the 
market. They generally export unbranded products, but retail their own branded products in 
the domestic market. Additionally, the majority of these companies said they tend to 
develop new products based on their existing product lines. Modification or expansion is 
preferable to developing totally new products. Only LFC-1 showed an interest and invested 
in a new product line. In respect of IT deployment, IT-based tools are generally exploited 
to support the business activities of the companies. Four of the six large-company 
participants employed IT systems at an advanced level, while the rest were at an 
intermediate level (Table 7.1).
The medium-sized company participants
The group of participating medium-sized companies, namely MFC-1 to MFC-9, included a 
combination of food companies targeting export markets and those targeting domestic 
markets. Three of the nine from this group manufactured their own branded products to 
serve the domestic market, while the rest targeted the export market with unbranded 
products (Table 7.2). Their product development strategy tended to rely oh their existing 
products. Only one medium-sized company showed an interest in expanding to a new 
product line. Like the large companies, most of the medium-sized eompanies showed that 
product development was generally focused on existing product lines. In respect of IT 
deployment, there was much less exploitation of advanced IT-based tools by the medium- 
company participants, as they only deployed IT systems at the intermediate or fundamental 
level (Table 7.1). Five of the nine medium-sized companies employed IT systems at the 
intermediate level, while the IT deployment of the rest was at the fundamental level.
The small-sized company participants
All of the participating small companies, namely SFC-1 to SFC-6, produced food products 
to serve the domestic market. It is noticeable that most of them marketed products under 
their own brands, and three of them started their business with new-to-the-market products
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(Table 7.2). Rather than investing in manufacturing facilities, two of these companies 
outsourced their production process to external manufactures. This allows them to 
concentrate their attention and limited resources on marketing and product development. 
Another interesting point is that products of the small-company participants tended to 
target the healthy-food market. One of the major reasons for this is that in the competitive 
market newcomers, especially small companies, have to differentiate themselves from 
dominant products in order to survive. The managing director of SFC-3 clearly stated that 
‘we cannot compete with established products in the market with a same or similar product 
as a big amount o f investment is required, especially for marketing. ’ In respect of IT 
deployment, there was no exploitation of advanced IT-based tools in the small-company 
participants, as they only deployed IT systems at the intermediate or fundamental level 
(Table 7.1). Only two of them employed IT systems at the intermediate level, while the IT 
deployment of the rest was at the fundamental level.
According to the quantitative study (Chapter 6), the statistical results showed that large 
food companies are likely to show explicitly their abilities in knowledge management. This 
is in accordance with the qualitative findings revealed from the interviews. It was clearly 
seen during the interviews that, within the large companies, the use of various knowledge 
practices and the implementation of organisational and technological support were at a 
higher level compared with their smaller counterparts. Thus the researcher started the 
qualitative analysis with a group of the large-company participants as they could provide 
more comprehensive insights and illustrative examples. Although disproportionate reliance 
on quotations from the large companies could be noticed throughout this chapter, 
distinctive insights from the medium- and small-sized companies examined were also 
added in each section to ensure an overall picture of the Thai food industry.
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8.3 PRESENTATION OF THE FINDINGS
The findings were classified into three themes: (i) intermediate relationship, (ii) supportive 
relationship and (Hi) interactive relationship, in accordance with the explanatory elements 
defined in the analytical process (section 7.6.1).
i) Intermediate relationship refers to connections between KM process and other 
components: innovation process, external knowledge resources and internal 
knowledge bases. Through the KM process, new knowledge from external 
resources along with existing knowledge in the knowledge base would be applied 
to the innovation process. Moreover, new knowledge would be collected and stored 
in the organisational knowledge base for future use. (Section 8.4)
ii) Supportive relationship refers to the role of supportive environment in facilitating 
and stimulating the KM process. Two dimensions of supportive environment, i.e. 
organisational support (KM enablers) and technological support (KM system), were 
identified from the literature and adopted for the study. As a result, the roles of KM 
enablers and KM system in relation to the KM process were explored and 
discussed. (Section 8.5)
in) Interactive relationship refers to the interactive effect between organisational and 
technological support. It highlights the indirect contributions of technological 
support in enhancing the effect of organisational support. (Section 8.6)
8.4 INTERMEDIATE RELATIONSHIP
This section highlights the findings from the participant companies with regard to their 
KM process. Food companies can gain competitive advantage through the processes of 
knowledge creation, application and organisation (section 2.4.4). Through these processes, 
knowledge from internal knowledge bases and external knowledge resources can be 
integrated and connected to the innovation process. The findings are presented in three 
sub-themes: generating new ideas, implementing new ideas, and organising knowledge for  
future use.
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8.4.1 Generating new ideas (knowledge creation)
New ideas, leading to creation or changes, are the starting point of innovation process (Xu 
et a l, 2010). According to the respondents, many potential sources of new ideas were 
mentioned and four ehannels of idea sources were identified: inside the company, the 
marketplace, suppliers and external agencies. It was found from the case studies that the 
characteristics of a company, i.e. the product development strategy, the prospective market 
and the forms of innovation, influence the ways that the company obtains new ideas.
Inside the company
In respect of product innovation, the findings showed that the product development 
strategies of the companies affect the way new ideas emerge. All of the large-company 
respondents tended to focus attention on existing product lines. Most launched products 
were additions to or modifications of existing products, rather than entirely new products. 
This is exemplified by the following quotes:
“So we started to catch up with the upcoming trend in health and wellness. To 
differentiate new products from the existing product lines, it seems that R&D in food  
ingredients and natural product extraction is essential. ” [Managing director, LFC-1]
“As our business is rooted in the domestic market, at first we developed products 
from our own experience only. Later, when we started in the export market, we 
collaborated with local importers and also tried to use more market information in 
product development. ” [Manufacturing manager, LFC-2]
“For OEM products like canned tuna lines, formerly we produced according to 
customers' requirements only; however now we also develop new recipes by 
ourselves and then offer them for sale to prospective customers. ”
[Vice-president, LFC-6 ]
Similarly, the medium-sized companies were likely to develop their products based on 
their expertise and available facilities. All new products developed were extensions or 
modifications of existing products.
21 2
Chapter 8 - Findinss o f  the qualitative study
“Our research and development initially aims at improving what we already have 
and making it better. For example, we did research on sweet corn colour, taste and 
texture o f cream-style corn, the freezing process and other market-possible 
products. ” [President, MFC-4]
“As an ingredients supplier which supplies dried and deep-fried vegetables and 
spices to other food manufactures, we expanded our production line based on our 
facilities and expertise by taking the step to make finished products serving end 
consumers and marketing them under our own brand - ‘Urban Farm ”
[Managing director, MFC-6 ]
However, it was found in the case of the small- and medium-sized companies examined 
that the direction of new development in these companies was likely to be regulated by the 
owners. The owners’ experience and educational background is a key influential factor.
“Yes... as my educational background is chemistry, Fm fully in charge o f controlling 
the direction o f the R&D team. ” [Managing director, MFC-8 ]
“Our founders have background in food science; we hence placed our focus on 
innovative products. At that time, a trend in health consciousness emerged in the 
market as well. ” [Managing director, SFC-3]
This seems to be obvious with the small food companies as the product development 
strategy of all small-company participants is strongly influenced by the owners’ 
educational backgrounds, work experience and skills. For example, the founder team of 
SFC-3, which is a pioneer company in cereal-based cream products, comprises members 
having educational backgrounds and work experience in the food science area. This made 
them look for a new business opportunity where they could apply their expertise. This can 
also be supported by the fact that two of the six small-company respondents worked as 
pharmacists and one was a food process engineer before starting their own businesses. It 
could be considered a result of the nature of SMEs that decision-making is centralised at 
the owner/manager level. Therefore, the owners/managers’ personality, skills, 
responsibilities, attitudes and behaviours have a decisive influence on the organisational 
strategy; they have a significant influence in supporting organisational knowledge 
programmes and practices (Egbu et al., 2005).
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By relying on existing product lines, the food companies benefit from the use of existing 
manufacturing facilities, technical skills, managerial resources and raw materials. These 
are what the company is proficient in, and they are considered key competitive strengths of 
the company, often referred to as a company’s core competency. Moreover, it has been 
argued that developing a totally new product often requires large investment in facilities, 
resources and skills which is risky in terms of investment (Grunert, 1995). As a result, 
companies are likely to develop new products based on their expertise, but which also 
exploit new trends. In view of this, new ideas on product development are frequently 
initiated inside the company.
The following text segments underline that the food company respondents gave more 
precedence to process innovation than product innovation:
“Most development projects mainly focus on cost reduction and work around 
packaging and supplying materials. For example, we did many trials and tests with 
canning suppliers to reduce the thickness o f metal sheets, as well as new recipes 
which sometimes needed to he formulated in order to match with locally supplied 
ingredients. ” [QA manager, LFC-3]
“As an OEM manufacturer, the cost o f production is our key concern. Since the 
economical use o f resources increases the cost competitiveness o f products, we 
always look for creative uses o f wastes and by-products. ”
[Managing director, MFC-5]
“At first, we just needed to reduce the cost in wastewater treatment. ... As the 
wastewater from the cleaning process still has a high honey content, biological 
wastewater treatment is required before the wastewater can be drained to the natural 
water source. Therefore, we ^ developed a draining technique that can make use o f the : 
wastewater for the fermentation process o f vinegar-based products” [CEO, SFC-5]
From the quotes, it can be seen that the Thai food companies examined constantly seek 
new ideas and invest in skills, facilities and resources which allow them to bring about 
improvements in their processes. Although process innovation is not obvious to customers 
and consumers, it often has a significant impact on the operations and working practiees of 
a company (Smith, 2006). The introduction of a new process leads to various expectations 
for improvement, for example eost reduction and productivity improvement on existing
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products, or enabling the production of new products. Due to the fact that costs and 
productivity are critical determinants in the food industry, continuous developments in 
working practiees and production processes are commonplace.
In practical terms, the introduction of new machines and technologies, or the adoption of a 
sound process and quality control programme, or the implementation of a standard 
required by customers may all be regarded as process innovations. This in turn reflects the 
ways in which new ideas for process innovation emerge. Internal staff, both manufacturing 
and operational, are considered to be the most significant source of initiatives towards 
technological- and managerial-process innovations; this might be because they are 
knowledgeable people who have first-hand experience. A variety of managerial approaches 
have been implemented to encourage creativity within companies, and this can be 
demonstrated by the following statements:
“Yes. We regularly hold training activities internally to support development o f our 
personnel. Besides, various management programmes have been tried to improve 
productivity, such as 5s, TQM and setting up QA team to assess the company’s 
performance. One o f the initiatives is ‘small group activity’, having been run for the 
last 1 0  years. It is a contest with rewards for the winner and runners-up. ” 
[Manufacturing manager, LFC-2]
“‘Kaizen’ has been widely recognised in various industries in Thailand as a 
management tool for continuous improvement. At Chotiwat, it has also been adopted 
into our practices with full support from the top management. ”
[QA manager, LFC-6 ]
From the market place
It was found from the case studies that new ideas can come up from market places (i.e. 
consumers, retailers and distributors). The respondents showed that they worked intimately 
with their customers in order to find out what consumers want.
“Later, when we started to export, we collaborated with local importers and also 
tried to use more market information in product development. ”
[Manufacturing manager, LFC-2]
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“Our priority is how to manufacture high-quality products that meet the 
requirements o f customers. ... For example, in one product line, we got a request to 
develop and formulate a sauce to he served with the product. ”
[Manufacturing and QA manager, LFC-4]
When developing a new product, the companies which manufacture unbranded products 
for the export market were likely to work closely with their foreign partners.
“The Alpha One' rice bran oil, originated and developed here in Thailand, is a 
premium-grade product being sold only in New Zealand. We do the manufacturing, 
but our local partner in New Zealand does the marketing for us. ”
[Manufacturing manager, LFC-5]
“Sometimes customers come with a rough idea which our staff will then incorporate 
into the development process. For example, we developed a children's fruit menu for  
Amusement Park’ (Japan). The customer just specified that they needed a menu 
made from pineapples and mangoes. ” [Managing director, MFC-1]
Thus, new ideas used for further development are often obtained from import distributors 
or local partners in foreign countries. This might be due to a lack of market knowledge in 
the company itself.
Some of the respondents revealed that requirements raised by customers, such as a 
requirement for compliance with food regulatory regimes and industrial standards, 
frequently lead to changes in manufacturing processes and working practices. LFC-4 added 
that on many occasions advice about good practices and effective techniques derives from 
customers. This is exemplified by the statement below:
\  -
"A traceability system is an example o f  a food safety requirement from our customers, 
especially in developed countries. Customers need a system that allows them to trace 
information along the chain o f processes. " [QA manager, LFC-2]
“For example, in the early part o f this year (2012), there was a big earthquake in 
Japan which subsequently caused a crisis in radioactive contamination. As a result, 
Japan has imposed preventive measures with imported food products. We can do 
nothing other than follow the new rules. Hence extra tests need to be included even 
though there is hardly any possibility o f radioactive contamination in our products. ” 
[Manufacturing and QA manager, LFC-4]
216
Chapter 8 - Findinss o f  the qualitative study
On the other hand, the food companies which focus on the domestic market pointed out 
that market trends and consumer needs were a key concern. They added that they simply 
started with an observation in market trends and then evaluated the possibility of adapting 
their existing resources.
“...as well as new recipes which sometimes needed to be formulated in order to 
match with the locally supplied ingredients. All these are for the purpose o f  being 
cost effective, but we have to meet customers ’ requirements. ” [QA manager, LFC-3]
“...we do develop new recipes by ourselves and then offer them for sale to 
prospective customers. What needs to be considered is customer preferences and 
local supplies. ” [Vice-president, LFC-6 ]
As food preferences are diverse depending on life-style, age, culture and ethnieity of 
consumers, food companies have to be able to comprehend a diversity of needs in order to 
deliver successful products to the market (Fuller, 2004). It is a responsibility of the 
marketing team to gather information from retailers and consumers. The marketing team, 
interacting closely with retailers and individual customers, are in a position to 
acknowledge customer needs, buying habits of consumers and problems encountered. In 
addition, they have a responsibility to observe competitors and replacement products in the 
marketplace. In fact, information about end-users can be obtained through various channels 
(i.e. market research, retailers and directly from consumers). The respondent for LFC-1 
described how after failure on the first try in the ftinctional drink market, they realised the 
significance of local information on market trends and consumer preference.
“Even though the project was not a success in terms o f sales, we could learn a lot 
from it. What we have learned is that taste is always the first priority and the Thai 
preferred taste is very different from Japanese taste. ” [Managing director, LFC-1]
Moreover, LFC-2 revealed that the company is currently focusing more on using market 
information in its product development process.
“As our business is rooted in the domestic market, at first we developed products 
from our own experience only. Later, when we started to export, we collaborated 
with local importers and also tried to use more market information in product 
development. ” [Manufacturing manager, LFC-2]
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In addition, it was revealed that participation in food trade fairs is what they principally 
used to explore the real need of consumers. This can be exemplified by the following 
cases:
“To get new ideas for product development, our marketing team regularly joins trade 
shows. Two main events are FedDex (Japan) and ThaiFex (Thailand) as they are our 
targeted groups. ” [QA manager, LFC-3]
“As the market trend was moving to healthy foods hut convenient cooking, we looked 
for possibilities to apply our capabilities in the food drying process. ..., by 
participating in many food fairs, we learned and observed consumers’ needs and 
preferences. These finally led us to ‘Urban Farm Seasoning’ (fried rice seasoning for  
an electric rice cooker). ” [Managing director, MFC-6 ]
“As we are not a big company, one o f the strategies used for gaining ideas from  
customers is setting up a booth in a trade fair. Therefore, customers ’ requirements 
along with our technical knowledge are the main resources for developing new 
products. ” [Managing director, SFC-3]
Gaining new ideas from consumers seems to be crucial for the small-food companies 
examined since their products mainly serve the domestic market and are directly 
distributed to end-consumers. It is noticeable that most of their products are healthy 
products, targeting health-consciousness customers. This is the way they differentiate 
themselves from their larger counterparts.
“Basically, ideas for developing a new product come from researching a new market 
trend or doing a survey with our current consumers. ” [CEO, SFC-1]
“By collaboration with the customer, the ‘4Care ’ Healthy Cream has been developed 
with a healthy claim and a taste like fresh milk. ” [Managing director, SFC-3]
From the suppliers
The suppliers were also regarded as a channel to acquire new ideas/knowledge. By the 
nature of food manufactures, technological and material suppliers are crucial knowledge 
resources for any new development.
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“Most development projects mainly focus on cost reduction and work around 
packaging and supplying materials. For example, we did many trials and tests with 
canning suppliers to reduce the thickness o f metal sheets, as well as new recipes 
which sometimes needed to he formulated in order to match with the locally supplied 
ingredients. ” [QA manager, LFC-3]
As the marketing team works on sensing new ideas from the demand side, the R&D team 
on the other hand explores new technologies or insights from the technological supply side. 
In large food companies, a crucial function of R&D is developing new products and 
maintaining technical competences. Trials and experiments are conducted in laboratories 
or processing lines to test the use of new equipment, new ingredients or new raw materials. 
The majority of the respondents indieated that they have an R&D team involved in their 
product development process.
“Yes, we have an R&D team. There are two main responsibilities for an R&D team. 
On the one hand, they look after new product development and product testing. On 
the other hand, they are in charge o f improving the manufacturing processes. ” 
[Manufacturing manager, LFC-2]
“We are very small company. So what we do is just marketing and R&D, but for the 
production we outsource to external manufacturers. ... For the manufacturing, all 
processes, materials, environmental conditions and the formula will be designed and 
specified by our staff. An instruction document will be provided to the 
manufacturer. ” [Managing director, SFC-3]
From external agencies
Insights from external agencies (e.g. consultants, universities, research institutes and public 
organisations) are frequently required to complement an organisational knowledge base. 
This is supported by all of the large-company respondents, as described in the following 
examples:
“Recently, we have had a collaborative project with ‘Company M ’ (Japan), a leading 
company in natural product extraction, to do research in extracting ‘ceramide ’ (anti­
aging ingredient) from pineapple sludge. ” [Managing director, LFC-1]
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“We have also used services from external experts. For example, we once conducted 
a collaborative project designing a harvesting vehicle because imported vehicles are 
too large for our field plots. It was a four-party collaboration between the company, 
iTAP (NSTDA), Faculty o f Engineering (Maejo University), and Kubota. ” 
[Manufacturing and QA manager, LFC-4]
Another example refers to the acquisition of new ideas through trade associations. The 
respondent for LCF-2 mentioned that the company obtained new ideas by participating in a 
social activity held annually by a group of members of the local chamber of commerce. It 
is a technology exhibition that allows companies to present their initiatives and 
improvements in their manufacturing processes.
“Regarding the technology exhibition, we have collaborated with Princess Food 
Co.,Ltd. (a food company in the area, but not a direct competitor). We first met in a 
training session, and the idea was proposed by Princess Food with the objective o f  
encouraging a learning habit and environment for our staff. Until now, it has still 
been run. ” [Manufacturing manager, LFC-2]
Similarly, collaboration with external agencies could be frequently found in the small- and 
medium-sized companies.
“For last 20 years, most o f our R&D projects have been done internally because o f  
concerns about trade secret issues. However, we have had collaboration with 
universities as well. For example, we have provided funds, instruments, materials and 
industrial advice to the universities researching rice bran oil. ”
[Managing director, MFC-8 ]
. “Instead o f doing R&D by ourselves, we would rather have collaborative projects 
with universities, especially Silpakorn University. When a project is finished by the 
lab or ready for production, the next step is to deal with the supplier which is 
manufacturing products for us. ” [CEO, SFC-1]
From another viewpoint, the managing director of MFC-8 added that although the 
company had collaboration with external agencies, especially local universities, their R&D 
function tends to be internal because of concerns about trade seerets.
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An interesting point was raised by one respondent: while many participant companies had 
collaborative research projects with local universities and research institutes, the vice- 
president of MFC-3 clearly stated that the company was less likely to do this since 
collaborative research is time consuming and expensive. He added that, in his view, 
learning from available and applicable technologies was more effective, as stated in the 
following statement:
“Joining technical visit tours is another way we used to explore new possibilities. 
This might lead to a turnkey project, i f  the technology could be applied to our 
process. Besides, we learn from other companies (in the same business). In terms o f  
business, they are competitors, and also partners at the same time. We regularly 
share and exchange information on technical issues. ” [Vice-president, MFC-3]
This could be supported by the case of LFC-1 which showed interest in developing a 
totally new product and invested in a new potential market. LFC-1 is a stock-market listed 
company with 35 years’ experience in the fruit juice market. As the trend of health 
consciousness was growing and driving consumer behaviour, their product strategy was 
expanded to include nutritious and healthy beverages since 1997. It was a new business 
area for the company at the time and necessitated extra technical and marketing 
knowledge. To support this business vision, LFC-1 decided to seek and acquire new 
insights outside the company. Two corporate strategies were employed in parallel: 
collaboration and mergers-and-acquisitions. In terms of collaboration, strategic alliances 
were established with external agencies through a form of research co-operation. On the 
other hand, in respect of mergers-and-acquisitions, the company invested in a joint venture 
project with its overseas partner to set up a modem factory, and also purchased a local 
research company which had expertise in biotechnology. This theme is clearly illustrated 
by the following statement:
“Therefore, the bio-tech company with an excellence in natural product extraction 
has been acquired and merged to our company. To pave the way from traditional 
drink products to functional drink products, two strategies were chosen and have 
been run in parallel: a partner strategy and an alliance strategy. ”
[Managing director, LFC-1]
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Technical and financial investments were required for adoption of this product 
development strategy. Only companies which can see the long-term benefits are willing to 
take risk in new business opportunities. The investment cost is one of the influential 
criteria in making this strategic decision, and the strategy seems to be appropriate for large 
companies which are capable of integrating a number of corporate functions and resources. 
As a stock-market listed company, LFC-1 has more advantages in terms of managerial 
capacity and access to resources, compared to the rest of the respondents.
Table 8.1: Summary of the ‘generating new ideas’ findings
Them es an d  fin d in gs M eans to  n ew  id ea s E xplanations fro m  th e  con tex t
Inside the companv
• Existing knowledge 
base and resources
Internal developm ent and 
improvement
The respondents are likely to rely on their own resources, 
such as manufacturing facilities, technical skills, 
managerial resources and raw  materials. This is because 
they are key competitive strengths and require less 
investm ent with low er risks.
• Internal staff Interaction and 
collaboration
Marketing, R&D and manufacturing team s play a crucial 
role in acquiring new ideas. They are in a position to  
interact with external stakeholders, and also have fir s t­
hand experience o f  their work. Moreover, collaboration 
between them is required to consolidate new ideas.
From the marketplace
• Consumers and 
customers
Sensing new  ideas from the 
marketplace
To catch up with m arket needs and trends, i t  is necessary to 
work closely with retailers, customers and consumers.
• Distributors and local 
partners
Collaboration Most respondents rely on m arket information acquired 
from  distributors or local partners, especially fo r  the export 
market.
• Special requirements Monitoring special 
requirements from the 
marketplace
To comply with new food  regimes or compulsory 
requirements by customers, the respondents may need to 
adopt a new practice or a new technology into their 
process.
From the suppliers
• Technology suppliers Exploring new  possibilities 
of technologies
Many new ideas are based on the use o f  new equipment, 
machines and technologies fo r  which new technical 
knowledge from  technology suppliers is likely to be 
required.
• Material suppliers Exploring new  possibilities 
of ingredients and materials
New ingredients and m aterials are likely to be tried in 
product development processes fo r  which new technical 
knowledge from  suppliers is necessary.
From external aaencies
• Universities Collaborative/consulting
project
The respondents are likely to rely on new knowledge and 
expertise from  local universities to com plem ent an 
organisational knowledge.
• Trade associations Participation in social and 
industrial activities
A new idea o f  a company som etimes m ight already exist 
inside other companies. Companies are likely to benefit 
from  networking with other companies in the local area or 
in the sam e industry.
• Experienced 
companies
Turn-key projects/joint 
ventures/m ergers and 
acquisitions
To gain credible knowledge from  experienced companies.
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In summary, it can be concluded that new ideas that contribute to innovation in Thai food 
companies are potentially generated either within the eompany, from the marketplace, 
from the suppliers, or from external agencies. Considering the fact that the food industry is 
a market-oriented industry, food companies keep a close wateh on the demands and special 
requirements of customers, from which several new ideas are brought through to the 
marketplace. Innovations associated with skills and competences that exist within a 
company are adopted by preference, in order to avoid risk and keep investment costs to a 
minimum, and therefore company staff and suppliers are considered to be significant 
sources of ideas. Fresh and distinct ideas are also crueial and can be aequired through 
collaboration with external agencies. According to the respondents, it is notieeable that the 
key criteria for screening new ideas or coneepts are the cost of investment, company 
strategy and eorporate memory. Table 8.1 presents a summary of the findings in respect of 
idea generation which were found in the Thai food companies.
8.4.2 Implementing new ideas (knowledge application)
Idea implementation refers to a process of translating ideas into something new, which is 
then launched in the market or implemented in the organisation. Innovations in the food 
industry are likely to occur either at company level or across the entire food system, 
including production, harvesting, processing, manufacturing and distribution. According to 
the respondents, it is a general practice that committees and working groups, incorporating 
members from diverse teehnical backgrounds, are set up to handle any special issues. Also 
eollaboration with external stakeholders eould take place to keep the eompanies up to date 
with new knowledge. Therefore, the importance of internal cooperation among staff and 
external cooperation with universities, suppliers and customers/consumers was highlighted 
by the respondents.
Internal linkage and cooperation
Apart from being mentioned as key sources of ideas generated within the company, 
marketing, R&D and manufacturing teams were also referred to as crucial contributors to 
idea implementation. This is illustrated by the following respondent:
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“We have an R&D team, in charge o f new product development, but engineering and 
QA teams need to be involved to support the production process. These three teams 
have to collaborate together. ” [Vice-president, LFC-6 ]
“Generally, our marketing staff, stationed at the booth in trade fairs, will get a new 
requirement from customers, and then come back to consult the R&D team for any 
possibility o f  development. Therefore, the most important thing is communication 
amongst staff. ” [Managing director, SFC-3]
At the company level, internal linkages among different functions are very important for 
the success of idea implementation, as they facilitate interaction among different fimetions. 
Well-organised internal linkages allow the eompany to pool ideas, knowledge and 
expertise that are accumulated inside teams or amongst staff, and consequently reduce 
difficulties in implementing new ideas. This is supported by the study of Suwannapom and 
Speece (1998), which highlighted interconneetions between marketing, R&D and 
manufacturing functions by illustrating the proeess in developing new food products in 
Thai food companies. Huq and Toyama (2006) added that what greatly eontributes to the 
success of new product development is how well information can flow across these 
functions. In brief, the marketing team makes a eontribution to converting market trends 
and customer needs into a product concept. Then the R&D team takes responsibility for 
turning the concept into a prototype from which a number of experimental formulations are 
developed and tested to increase the chance of market acceptance. To ensure production 
possibility and cost-competitive advantage, considerations of the existing manufacturing 
and management processes should be taken into aecount during the development. Finally, 
the manufacturing team comes to take control of the production process to make 
aeceptable products that can be launched on the market. Adjustment and changes in the 
process sometimes are inevitable for produetivity purposes. On the whole, it is not a linear 
proeess, and there are often various interconnections and feedback loops within this 
process (Suwannapom and Speece, 1998).
According to the large-company respondents, mechanisms to promote an integration of 
skills and expertise, and also a difftision of accumulated knowledge and information, were 
their concerns. To combine diverse information from various functional teams, cooperative 
and cross-ftmetional activities were carried out in the companies. This is exemplified by 
the following quote:
224
Chapter 8 - Findinss o f  the qualitative study
“For example, this year we focused on energy saving. As the QCC (quality control 
circle) has been adopted as a tool for continuous improvement, each department had 
to send its representatives to join the circle (a volunteer group) and work together 
with other representatives on this assigned problem. ”
[Manufacturing and QA manager, LFC-4]
Since successful collaboration calls for information sharing on customer needs, teehnology 
and manufacturing capabilities, and for business strategy, it is imperative that members of 
the joint team communicate with one another (Griffin and Hauser, 1992). Intra-functional 
and inter-functional communications are recognised as essential for the successful 
implementation of any ideas. On the one hand, each functional team seems to be more self- 
sufficient to solve teehnical problems within its area of expertise through intra-flinctional 
communication. As the majority of the respondents took an interest in process innovations, 
they were prone to attend to the manufaeturing function more rather than other functions. 
They clearly demonstrated that the need for internal communieation within the team was 
undeniable for handling technical complexities, as internal communication elevated the 
degree of exchange and dissemination of information and knowledge among team 
members.
“We have two general committees, one taking care o f the office and the other taking 
care o f the factory. Several working groups have been set up in each department to 
look after various issues in the department, for example energy saving, reducing cost 
and process improvement. ” [Manufacturing and QA manager, LFC-4]
“Generally, knowledge and information at this level will be shared in the general 
meeting. It is a monthly meeting among supervisors from branches in different 
locations. Sometimes, it takes place o ff the company site. It is like a social activity 
rather than a formal meeting. ” [Manufacturing manager, LFC-5]
On the other hand, inter-functional communication allows marketing teams to understand 
technological capabilities and eonstraints, R&D and manufacturing teams to perceive 
customer needs, and both to share the same goals. Communication among functions was 
identified as an influential factor on the sueeess of product development, due to the faet 
that it enhanees the synergy between marketing, teehnology and management.
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“We take a requirement and then develop a new product to which our ingredients 
and equipment could be applied. In some cases, our R&D team has to work together 
with the customer’s R&D team. Sometimes we need to do a market survey and 
consumer test by ourselves and then take the ideas and responses back to the R&D 
team for further adjustment. ” [Vice-president, LFC-6 ]
In addition to intra- and inter-functional communication, one of the large-company 
respondents emphasised vertical communication. It is a form of communication commonly 
found within structured organisations in which information is moved up-and-down through 
a chain of command. Usually, orders, mandates, poliey decisions, directions and 
instructions are eommunicated downwards from higher levels to tell subordinates how to 
perform their work. Conversely, upward flows typically involve information about what is 
going on at the lower levels, which might include reports, suggestions, requests and 
complaints. Practically, the chain of command may retard, dilute and change the original 
form or the essence of the message. In a well-organised food company, i.e. LFC-1, the 
matter of vertical communication was clearly stressed. On the one hand, corporate policies 
and strategic decisions should be imparted loud and clear from top management dovm to 
all-level workers.
“In short-term approach, initiatives and support from management-level staff should 
be explicitly and regularly presented to subordinates. For example, I  regularly send 
emails about innovation news or interesting information to our staff every day. ... 
However, to communicate to all staff on the company’s vision, other approaches have 
also been deployed. For example, in the KPI and employee evaluation system, 
employees have to set their ‘individual smart goal’, apart from their functional KPI. ” 
[Managing director, LFC-I]
In addition, updates and milestones from strategic functions or special task forces should 
be reported directly and in time to the decision-making positions. This was exemplified by 
the following quotes:
“Although the Tipco Biotech is working as a profit centre, they still have to report 
directly to the R&D department which I ’m fully taking control o f and looking after. " 
[Managing director, LFC-1]
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On the contrary, from the small- and medium-sized food companies examined, it was 
found that establishment of a special taskforee or cross-functional team was rarely seen. In 
addition, communieation and cross-functional activities were likely to take place in the 
form of informal meetings or communication. This might be due to the limitations in 
organisational structure and human resources of small- and medium-sized companies.
“Because my company is very small, specific responsibilities have been assigned to 
each member o f staff and he/she is specialist in his/her assigned tasks. Rather than 
formal knowledge sharing activities, mechanisms such as meetings and mentoring, 
have been used instead for knowledge sharing and transfer. Meetings are regularly 
held every day in the morning. ” [CEO, SFC-1]
External linkage and cooperation
At the inter-organisational level, relationships between food companies and other 
institutions, such as suppliers, universities, research institutes and public organisations, 
forge the patterns of communication and how they coordinate with others. In the food 
industry, much knowledge comes from outside and many innovations are related to the 
institutional linkages in which food companies are embedded. Two kinds of relationships 
were referred to by the respondents, i.e. networking and supply chain.
Networking is an arrangement of inter-working among a company and external agencies 
which creates a forum for the exchange of information. The respondents highlighted the 
importance of building networks with universities and research institutes in their local area. 
For example, in the interview with LFC-6, the interviewee mentioned the success of an 
implementation of RFID (radio-frequeney identification) in the production line which 
resulted from collaboration with a university in the local area. The networks were created 
mostly through collaboration projects, contracted research and consulting services. 
Increasingly, universities and research institutes are becoming the source of knowledge and 
expertise, especially in areas where food companies are inexperienced or lack proper 
practices.
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“In addition, we currently have seven more developing projects in the pipeline. 
Mostly they focus on alternative uses o f by-products and wastes in order to increase 
their value. These projects are conducted by co-researching with several universities, 
depending on their areas o f  expertise. ” [Manufacturing manager, LFC-2]
Some large-company respondents claimed that they profited from making a network with 
public organisations. For example, LFC-2 and LFC-4 mentioned joining the Industrial 
Technology Assistance Program (iTAP), operated by the National Science and Technology 
Development Agency (NSTDA). The programme was initiated to provide industrial 
consultancy services and technical training to the private sector.
“With the ‘Caravan’ programme, our voluntary staff educated and worked with 
farmers in their fields; it seemed to work well as it allowed us to get close to them 
and learn about their practices and their life. Later, the experts from iTAP (a 
subsidiary organisation o f the Ministry o f Science and Technology) were invited to 
teach the team new knowledge and techniques in cultivation. ”
[Manufacturing manager, LFC-2]
In Thailand, several public organisations have been established with particular mandates 
and missions. For example, NSTDA operates with a mission to promote the use of science 
and technology through R&D funding, knowledge and technology transfer, and human 
resources development. Promoting public-private partnerships in research is one of the 
mandates of NSTDA to raise the competitiveness of the industrial sector. Therefore, they 
are seen as an important channel for accessing alternative knowledge resources.
On the other hand, the supply chain is the relationships of a company with other actors 
involved in handling a product, from producers of raw materials to retailers. These 
relationships are recognised as supplier-client links. It is a common pattern in the food 
sector that food companies do not develop technologies themselves, but mainly rely on 
expertise acquired from suppliers (Siriwongwilaichat, 2001, Huq and Toyama, 2006). This 
gives suppliers a major role in providing new manufacturing equipment or packaging, as 
well as raw materials. Therefore suppliers are becoming a source of technology and 
information about technology in the food industry.
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“For example, we did many trials and tests with canning suppliers to reduce the 
thickness o f metal sheets, as well as new recipes which sometimes needed to he 
formulated in order to match with the locally supplied ingredients. All these are for  
the purpose o f being cost effective, but have to meet customers ’ requirements”
[QA manager, LFC-3]
However, the degree of supplier dependency varies from company to company depending 
on their competitive strategy. Despite food companies having acquired a great deal of 
knowledge in manufacturing and equipment from suppliers, most incremental development 
was managed within the companies. This theme is obvious especially in the large food 
companies as they are more competent in the manufacturing process with skilled 
personnel, a strong knowledge base and robust networks of external experts.
“For the last ten years, we were trying to improve the pickling technique. The 
technique used had been inherited from the founder since the company was 
incorporated. And we have increased our yields a lot in last few years. ” 
[Manufacturing manager, LFC-2]
“We also used services from external experts. For example, we once conducted a 
collaborative project designing a harvesting vehicle because imported vehicles are 
too large for our field plots. It was a four-party collaboration between the company, 
iTAP (NSTDA), Faculty o f Engineering (Maejo University), and Kubota. ” 
[Manufacturing and QA manager, LFC-4]
With regard to suppliers of raw materials, there are two main types of materials supplied 
for further processing: fresh produce and ingredients. On the one hand, most of the large- 
company respondents paid attention to providing effective mechanisms to promote 
sustainable development with farmers supplying fresh produce. Close connections were 
strengthened via contract farming and training programmes. These not only enhanced 
farmers’ access to agriculture technologies, financial credit and crop insurance, but also 
ensured the companies’ quality and quantity of inputs.
“Therefore various cooperative schemes were introduced to tackle these problems, 
such as contract farming, future contracts and knowledge transfer. These schemes 
have been deployed with the intention o f improving farmers ’ life quality, securing 
supply volume and increasing yield and productivity. ”
[Manufacturing manager, LFC-2]
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Also, it can be reflected by the response of LFC-2.
“Firstly, to promote local farmers in growing produce and supplying it to our 
company, we facilitated them the acquisition o f everything from seeds to fertilisers. 
Trust has also been built up in this close relationship. In 2002, training activities 
regarding cultivation techniques and knowledge were introduced to our contracted 
farmers. ... The training programme had been running for 2 years and then was 
replaced by other programmes, such as ‘Walk Rally ’ and ‘Caravan ’ respectively. 
With the ‘Caravan’ programme, our voluntary staff educated and worked with 
farmers in their fields; it seemed to work well as it allowed us to get close to them 
and learn about their practices and their life. ... However, by their nature, there was 
a resistance to change; some barriers in adopting new techniques have been 
detected. Hence, we tried in a new way by setting up experimental plots which allows 
them to practice the new techniques and observe how they work better. ” 
[Manufacturing manager, LFC-2]
LFC-2 is a long-established company (more than 60 years old) which produces various 
kinds of canned products, including pickled mustard greens, pickle, vegetable, seafood, 
fruits in syrup and fruit juices. Currently the company has four factories located in 
different areas near cultivation fields. Although the company has extensive experience and 
know-how in their business, their real competitiveness relies on their ability to manage 
relationships with local farmers, to coordinate with external knowledge resources, and to 
promote knowledge culture in the company.
On the other hand, food companies do not do much research in ingredients. This role is 
generally left to ingredient suppliers who are constantly developing and conducting 
focused research into new ingredients (Earle, 1997; Siriwongwilaichat and Winger, 2004).
V * VTherefore companies need to work closely with suppliers to customise ingredients to their 
particular requirements. Although no respondent mentioned in detail collaboration with 
ingredient suppliers, there was a concern about the use of available local ingredients for 
new products, as described by the following quotes:
“...as well as new recipes which sometimes needed to be formulated in order to 
match with locally supplied ingredients. ” [QA manager, LFC-3]
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“We take a requirement and then develop a new product to which our ingredients 
and equipment could he applied. ” [Vice-president, LFC-6]
Similarly to the large-sized companies, the importance of external connections and 
cooperation with loeal universities and raw material suppliers was stressed by the small- 
and medium-company respondents. Networking with loeal universities seems to be more 
important for SMEs due to limitations in their R&D capability and in financial and human 
resources. On the other hand, cooperation with raw material suppliers was highlighted as 
necessary in order to ensure the quality and quantity of input materials. Various 
techniques, such as contract farming, barter trade, price guarantee, and training and 
education processes, tended to be employed.
“All fruit and fresh produce are supplied through the contract farming process. 
Actually, the relationship between the company and farmers is not just seller-buyer. 
Practically, we have to work closely with farmers as many o f them grow plants based 
on traditional practices without agricultural knowledge. Consequently, they cannot 
deal with some unexpected problems that occur, such as natural disasters or an 
outbreak o f pests. This really affects our production. ” [Managing director, MFC-1]
“Training sessions are regularly held with our contracted farmers, at least twice a 
year. As we claim that our products are close to nature, the use o f  chemical 
pesticides is strictly prohibited and farmers need to be educated about alternative use 
o f bio-pesticide. ” [CEO, SFC-5J
In summary, collaboration and communication are required in a company to turn new ideas 
into innovations. The need is not only at the level of functional groups, but also at the 
inter-functional and inter-organisational level. This, in essence, allows a food company to 
integrate accumulated skills and expertise of staff with the external knowledge of relevant 
actors. As marketing, R&D and manufacturing are referred to as significant internal 
contributors, the synergy among these functions is crucial to the success of idea 
implementation. In respect of external organisations, universities, research institutes and 
public organisations are crucial sources of knowledge, technologies and good practices, 
whereas suppliers play a major role in providing new processing equipment, packaging or 
raw materials. However the degree of collaboration depends on the competitive strategy of
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the company. Table 8.2 summarises the themes and findings which were found in the large 
Thai food companies in respect of idea implementation.
Table 8.2: Summary of the ‘implementing new ideas’ findings
Themes and findings Explanations from  the context
Internal linkage and cooperation
• Cooperative and cross- 
functional activities
• Intra- and inter-functional 
communication
• Vertical communication
External Unkaae and cooperation
• Networks with external 
agencies
Cooperation with technology 
suppliers
Cooperation with raw  
material suppliers
Implementation o f  new ideas requires diverse technical and managerial knowledge. 
Committees and working groups, incorporating members from  diverse backgrounds, 
are likely to be created.
Communication allows knowledge among sta ff to be exchanged and shared inside a 
functional team and also between different functional teams.
Vertical communication across a chain o f  command is im portan tfor decision 
making and to share a company's vision and goals, especially fo r  large companies 
which have a complex organisational structure.
Implementation o f  new ideas som etimes requires special expertise from  external 
agencies. In the Thai food  industry, local universities and public organisations are 
im portant actors to supply any expertise that is lacking.
New knowledge in manufacturing and equipm ent is likely to be acquired from  
technology suppliers. However, m ost incremental development is likely to occur 
inside the companies.
The importance o f  the sustainable cooperation with agricultural suppliers is 
highlighted as i t  ensures the quality and quantity o f  respondents’ input materials. 
Also collaboration with ingredient suppliers is necessary fo r  new product 
developm ent
8.4.3 Organising knowledge for future use (knowledge organisation)
It is clear from the interviews that the importance of knowledge retention was recognised 
by the respondents. They showed that specific attempts were made to reduce the loss of 
skills and knowledge embedded inside the staff and in their working practices.
“Yes, we do codify knowledge and practices o f  our key staff. However, some skills -  
such as skills in the sanitising process and the vacuum-sealing process -  are quite 
unique and complicated. For those skills, it seems to be impossible to codify or 
document them. Training is used instead for transferring those skills. ”
[QA manager, LFC-3]
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Some respondents elearly stated that they experienced some diffieulties caused by staff 
turnover, as illustrated by the following statements:
“It was quite a huge problem in the past when experienced staff moved out. It has 
been mitigated after we started to codify their knowledge and keep records o f work. 
However, it seems to be easy with scientific-based knowledge, but impossible to 
transfer some specific skills, such as selling skills and techniques. ”
[Manufacturing manager, LFC-2]
“The employee turnover problem is much less with managerial staff, compared with 
casual staff. Due to the fact that crop production is seasonal but production lines 
have to be run the whole year round, we need to manage our worlforce. ” 
[Manufacturing and QA manager, LFC-4]
Indeed, food manufacturing processes require a large number of workers with low-level 
skills, hence the blue-collar workforce represents the majority of employment in the food 
industry. Food companies, especially the large ones, tend to employ casual staff rather than 
permanent employees at the blue-collar level. It was reported in the corporate publication 
of LFC-4 that they employed 1,499 casual staff in 2011, accounting for 89% of all 
employees. From the interviews, LFC-2 and LFC-3 stated that they employed around 550 
casual staff (65%) and 500 casual staff (87%) respectively. This provides flexibility in staff 
arrangements as the need for staff can vary in accordance to production capacity at any 
specific time in a year. This is demonstrated by the following statement:
“Due to the fact that crop production is seasonal but production lines have to be run 
the whole year round, we need to manage our worlforce. I f  any production line is 
discontinued, staff in that line will be rotated to other lines or other tasks instead. ” 
[Manufacturing and QA manager, LFC-4]
Blue-collar and knowledge workers are differentiated by the type of work they do. A blue- 
collar worker is directly involved in a production process, whereas a knowledge worker 
works with information, knowledge or ideas. Therefore, different courses of action are 
needed to cope with their knowledge. To retain knowledge within the company, two 
approaches were mentioned by the respondents: codification and documentation and 
sharing and transfer.
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Codification and documentation
At the individual level, it was revealed from the findings that the knowledge assets of 
individual marketing, R&D and manufacturing staff underlined the success of innovations 
(section 8.4.1). The knowledge and skills they possess, both in implicit and explicit forms, 
are a focus of the food companies. The knowledge and skills of individuals in some 
specific tasks are hard to transfer from one to others, or translate into written form. This is 
best summarised by the following respondent:
“Yes, we do codify knowledge and practices o f our key staff However, some skills.-  
such as skills in the sanitising process and the vacuum-sealing process -  are quite 
unique and complicated. For those skills, it seems to he impossible to codify or 
document them. Training is used insteadfor transferring those skills. ”
[QA manager, LFC-3]
At the group level, knowledge assets are the result of a community of knowledge workers. 
The knowledge community can consist of personnel working in the same fimctional area 
(e.g. departments), or teamed up with personnel from different backgrounds (cross- 
functional teams). In recognition of this fact, a good practice is often developed 
horizontally among workers and codified as the code of conduct, making it easy to learn. 
The respondents pointed out that many attempts were made to document explicit 
knowledge (e.g. laboratory-test results, engineering plans, technical specifications and 
sales information):
“The corporate web portal is used for knowledge sharing. For example, quality 
control related documents, operating handbooks, corporate manuals, and training 
manuals are all filed in the system. ” [Managing director, LFC-1]
“Operation manuals, standard procedures and standard work flows have all been 
documented and stored in our database system which staff are authorised to access 
and use. ” [Vice-president, LFC-6]
It was mentioned by LFC-4 that an adoption of quality and safety standards was another 
effective way to codify knowledge and working practices:
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“Several industrial standards have been adopted into the company process. 
Industrial standards, such as GMP, HACCP and ISO, are very helpful for our work 
and operations as information generated throughout the relevant processes needed to 
be recorded. ” [Manufacturing and QA manager, LFC-4]
Several quality and safety standards, such as GMP, HACCP, ISO 9000 series and ISO 
22000, were widely adopted in the large-food companies. The standards comprise a set of 
requirements and systematic actions devoted to obtaining the quality and safety required in 
products, processes and working practices. These standards are internationally widespread 
because of demand for food products with high and consistent quality, especially in 
industrialised countries (Trienekens and Zuurbier, 2007). The standard certificates are 
considered as evidence to assure customers of a commitment to quality (Bénézech et a l, 
2001). Therefore, they are necessary for large food companies whose food products rely on 
the export market. All of the large-eompany respondents said their companies comply with 
GMP, HACCP and ISO 9001 and are duly certificated.
Bénézech et a l (2001) pointed out that a quality standard like ISO 9000 series can be used 
as a codification tool. The standards require documents to demonstrate that the company 
complies with the quality system. Therefore, implementing the standards is likely to 
improve the extent of documentation of products and processes within the firm (Docking 
and Dowen, 1999) and requires managers to look back and re-examine their business 
processes. Thus, quality standards can be viewed as a tool to gain an understanding about a 
company’s products and processes.
Like the large-company respondents, the medium-sized food companies examined were 
manufacturing-based food processors. Thus working practices were likely to be 
documented as the code of conduct. Several medium-eompany respondents, specifically 
MFC-1, MFC4 and MFC-5, clearly stated that the adoption of ISO standards contributed to 
the knowledge codifieation within their companies. The managing direetor of MFC-8 
indieated that information and knowledge produced as a part of daily work were kept as a 
report, such as laboratory and administration reports, in order to meet quality assurance 
requirements. In addition, the managing direetor of MFC-5 pointed out that working 
instructions and job descriptions, as the result of the codifieation process, were used for the 
training of newly recruited staff.
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Nevertheless, it was found from the small food companies examined that, although 
business information basically was documented and stored in hard copies or soft files for 
the purpose of business operation, individuals’ and groups’ knowledge assets were less 
likely to be eodified. As the CEO of SFC-1 pointed out, the eompany operations were 
likely to depend on the skills and experience of a few of core staff and their knowledge 
was likely to be transferred informally through conversations or interactions, as reflected 
by the following statement:
“Because my company is very small, specific responsibilities have been assigned to 
each member o f staff and he/she is specialist in his/her assigned tasks. Rather than 
formal knowledge sharing activities, mechanisms such as meetings and mentoring, 
have been used instead for knowledge sharing and transfer. ” [ CEO, SFC-1]
In addition, the CEO of SFC-5 revealed that, despite several attempts to codify individuals’ 
knowledge, the company was encountering some barriers of knowledge codification, 
specifically a lack of time and willingness to pass on knowledge. He further explained that 
due to having a limited workforee, staff members needed to handle full workloads and had 
too little spare time for codifying their working knowledge. He added that people feared 
endangering their position by sharing knowledge, and sinee it is a small eompany sufficient 
motivation could not be provided, especially in terms of finance.
Sharing and transfer
Knowledge sharing and transfer is considered the result of dynamic interactions among a 
group’s members. From the case studies, it was mentioned that meetings and forums are 
held regularly to allow a group of staff to take part and share their information and 
knowledge. A variety of supportive mechanisms and tools were implemented to encourage 
knowledge sharing among staff.
( I <■
With regard to tacit knowledge and working skills, which are hard to extract and codify, 
the respondents revealed that various approaches for workplace learning were deployed. In 
this sense, food companies place an importance on skill development even for low-level- 
skill positions. Several techniques, such as on-the-job training, coaching, mentoring, job
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rotation and in-house training, were used to encourage staff to develop their skills. 
Techniques such as job rotation and skill training were mentioned by many respondents.
“I f  any production line is discontinued, staff in that line will he rotated to other lines 
or other tasks instead. This encourages staff in their own development, and also can 
ease the problem o f shortage o f skilled workers. ... We provide various courses o f  
training for newly recruited staff. From day one, they have to attend an orientation 
session in which general information and the regulations o f the company are 
introduced. Then training will be continued in each department where a new worker 
is accompanied by a mentor. In addition, the whole year round, we provide them with 
short training courses for their skill development. ”
[Manufacturing and QA manager, LFC-4]
“For example, there is a scheduled training programme, the so called ‘Small Group 
Activity -  SGA ’. This is a series o f training modules which are internally organised 
once a month. Heads o f departments or teams are invited to attend this SGA. Those 
attending will be asked to set up their own SGA with their subordinates to pass on 
knowledge. ” [QA manager, LFC-6]
These efforts directly affect their productivity as it helps to increase the number of skilful 
workers. Also, it indirectly elevates the organisational knowledge since blue-collar workers 
will be equipped with various types of skills. Indeed, skilful workers are usually 
considered to be knowledge workers because of their abilities in analysing and solving 
problems on site.
Compared with the large-eompany respondents, it was found that, within the medium- and 
small-sized companies examined, knowledge sharing and transfer was imposed to prevent 
the loss of knowledge of core staff rather than to serve the purpose of skill development. 
The majority of the small- and medium-company respondents clearly stated that they had 
restrictions on remuneration which affected employee retention. Thus knowledge sharing 
and transfer has been necessary for staff replacement, especially in the ease of absences or 
core staff leaving.
“A short meeting is usually held in the morning for sharing knowledge and ongoing 
work. Sharing knowledge can help staff to learn about the other jobs. So, when any 
staff leave or are not available, other staff can cover their tasks seamlessly. ”
[Managing director, SFC-3]
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Also, it was found that employee training programmes were less likely to be found in the 
small- and medium-companies as they would certainly require investment of time and 
money. The managing director of MFC-2 explained that job rotation and coaching were 
implemented in his company for training of a replacement and successor. Similarly, SFC-6 
added that techniques, such as on-the-job training and mentoring, were preferable as the 
training would occur within the working environment and staff could learn from hands-on 
experience.
Table 8.3: Summary of the ‘organising knowledge for future uses’ findings
Themes and findings Explanations from  the context
Codification and documentation
• Documenting the code of 
conduct
• Industrial standards as a 
codification tool
Sharing and transfer
• Providing opportunities to 
share
• Knowledge and skills 
developm ent
Staff replacement
To keep knowledge in a transferable form, practices, procedures, and w ork flow s  
need to be codified into documents.
Adoption o f  industrial standards is necessary, especially fo r  food  companies 
focusing on the export m arket It entails food  companies recording all information 
throughout the process into traceable information.
Physical events and activities are necessitated fo r  dynamic interactions among 
sta ff leading to knowledge exchange and sharing.
Development o f  tacit knowledge and working skills directly contributes to the 
productivity o f  food  companies, and various approaches fo r  workplace learning 
are deployed, especially a t low-level-skill positions.
Sharing knowledge helps s ta ff to learn about other jobs. Therefore, when any s ta ff  
are absent or leave, other s ta ff can cover seamlessly.
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8.5 SUPPORTIVE RELATIONSHIP
Successful knowledge management requires a supportive environment to facilitate the KM 
process and motivate staff to participate. The study explored two dimensions of support in 
the food companies. Henee, this section about supportive relationship highlights the 
findings from the participant companies in respeet of organisational support and 
technological support.
8.5.1 Organisational support (KM enablers)
Organisational support eoncems various organisational elements which influence the 
success of KM initiatives. Appropriate implementation of these elements can encourage 
employees to take part in KM activities. In this study, four areas of organisational support 
were explored in the interviews: managerial influence, corporate environment influence, 
process influence and resource influence.
Managerial influence
Management support is very important in the KM process. People in top-level management 
control the direction of new product development. Their actions present strong 
commitment in any new adoption and determine the path of a company.
It was found from the case studies that top-level management of the large-company 
respondents realised the importance of knowledge management. However, only LFC-1 and 
LFC-6 clearly demonstrated active involvement from the top management: the managing 
director of LFC-1 expressed his determination to acquire an external research company in 
order to support the new business strategy, and the vice-president of LFC-6 mentioned the 
corporate vision of adopting advanced information technology to improve their operations. 
The following statement illustrates that the managing director of LFC-1 has given his full 
attention to the new subunit acquired. It highlights his thoughts about the importance of 
inter-funetional communication and vertical communication:
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“Although the Tipco Biotech is working as a profit centre, they still have to report 
directly to the R&D department which Fm fully taking control o f and looking after. ” 
[Managing director, LFC-1]
As new initiatives need strategic decisions regarding the trade-off between long-term 
benefits and willingness to change, they could not be achieved without top management 
support. This can be inferred from the following quote:
“At Chotiwat, ‘Kaizen ’ has also been adopted into our practices with fu ll support 
from the top management. They believe that the tool could stimulate initiatives and 
self-development in the staff, and consequently drive the company. ”
[QA manager, LFC-6]
From another aspect, top-level management also acts as a role model which influences 
employees to follow. In other words, their actions can be used to exemplify the desired 
organisational behaviour (Wong, 2005). This is demonstrated by the following quote:
“In short-term approach, initiatives and support from management-level staff should 
be explicitly and regularly presented to subordinates. For example, I  regularly send 
emails about innovation news or interesting information to our staff every
day. Moreover, a CEO should behave or present himself as a role model for
subordinates. ” [Managing director, LFC-1]
In the above quote, it can be sensed that the interviewee was exhibiting a willingness to 
share and offer his knowledge freely with his subordinates. He believed that it could 
increase the propensity of employees to participate in KM activities. Wong (2005) argued 
that it is important that leaders of a company establish the necessary conditions for 
effective KM through their behaviours and actions, rather than just words.
Similarly, within the small- and medium-food companies investigated, top management 
support and participation was significantly influential regarding KM initiatives. The small- 
and medium-company respondents, who were all managerial staff, clearly asserted that 
they recognised the importance of KM. Also the active involvement of top management 
could be found in a few of the cases being examined. This is illustrated by the case of 
MFC-4 in which the president of the company actively used his blog as a medium for 
informal communication and knowledge sharing with his subordinates.
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In addition, it was also found from the respondents that their KM process was likely to be 
aligned to their core competencies and business strategies. It is very important for 
companies to adapt their KM process to fit with the specific needs of the business (Egbu, 
2004; Haider, 2009; Rehman et a t, 2010), as it affects the way that new ideas can be 
generated and implemented.
For example, LFC-1 clearly stated that, to catch up with upcoming trends, R&D in food 
ingredients and natural product extraction was essential for product differentiation, and 
collaboration with experienced foreign partners was crucial to gain advance knowledge. 
Also it can be shown by the case of LFC-2 where several KM activities were implemented 
with local farmers as its real competitiveness relies on an ability to manage relationships 
with them. However, the companies emphasising process innovations tended to embrace 
KM activities related to manufacturing processes. This is illustrated by the following 
statements:
“Most o f them (development projects) mainly focus on cost reduction and work 
around packaging and supplying materials. ” [QA Manager, LFC-3]
“Most o f our products are mass production, around 20,000 tons each year. Our 
priority is how to manufacture high-quality products that meet the requirements o f  
customers. This is where R&D plays an important role. ”
[Manufacturing and QA manager, LFC-4]
It was also found within the medium- and small-sized companies examined that the KM 
process was likely to be aligned to their core competitiveness and business strategies. This 
could be clearly seen in the small-food companies. As most products of the small-company 
participants targeted the healthy-food market and were marketed directly to consumers, 
their knowledge activities were linked to relevant areas, such as conducting research with 
local universities and educating consumers on the health benefits of their products.
As highlighted by three large-company respondents, it is important to link KM benefits to 
measurable outcomes. The manufacturing manager of LFC-4 indicated that the investors 
would like to know what the return on their investment was, hence information about 
expected outcomes was required to obtain budget allocation and collaboration across the
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company. Similarly, LFC-3 and LFC-5 admitted that most initiatives were started by 
setting a target linked to productivity or production costs. This was expected because 
knowledge management can be an expensive investment, so linking it to economic benefits 
or competitive advantages is inevitable to get company support (Davenport et a l, 1998). 
Nevertheless, the importance of benchmarking was less often mentioned by the medium- 
and small-company respondents, compared with the large-company respondents. This 
might be due to their nature, in which a top-down management approach was likely to be 
deployed; thus most initiatives in these companies were likely to be adopted by the owners 
or top management.
It was found from the respondents that various motivation schemes were promoted to 
increase the involvement of staff in KM activities. Researchers (du Plessis, 2007; Bishop et 
a l, 2008) supported the view that reward systems are required to gain employees’ 
enthusiasm, and recognition of knowledge ownership provides them with spiritual support. 
Although rewards can be in either tangible or intangible form, tangible rewards such as a 
bonus or prizes were referred to more in the interviews. For example, it was mentioned by 
LFC-4 that ‘Bonus or extra funds were used as a reward for their contributions. These 
rewards came from surplus profits gained from the improvement. ’ In addition, LFC-6 
explained that a scoring scheme was employed in the company. Staff earned points when 
they participated in a training session or extra points for a sequence of attendances, and 
points eolleeted could be redeemed as a prize. Conversely, intangible rewards, such as 
promotion, work opportunities or empowerment, were not stated explicitly in the 
interviews.
In essence, financial incentives are used to let employees know their worth to the company. 
However, what tends to be a sustaining motivational force is an acknowledgement of their 
work in the workplace (Nelson, 1996). As mentioned by three large-company respondents, 
awards and contests were regularly held in workplaces. Accounted as a non-fmancial 
incentive, they are used to motivate employees and give recognition for the work they have 
done. Some illustrative quotes are shown below.
“Another example is ‘Innovation Award’. It is a project-based contest held internally
to provide an opportunity for new initiatives. ” [Managing director, LFC-I]
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“Several activities are held to promote the knowledge culture, for example, monthly 
awards for the Kaizen winner and an annual internal contest. These allow staff to feel 
they participate and to he praised for their participation. ”
[Manufacturing manager, LFC-2]
“Potential ideas will he further developed as a project. The best improvement or 
initiatives will be nominated for the Kaizen Award’ each year. ”
[QA manager, LFC-6]
However, implementation of a reward system was rarely found in the medium-sized 
companies, but never in the small-sized companies. In the case of the medium-sized 
companies, the reward systems related to the overall performance of the company or teams 
rather than to an individual’s contribution. Therefore, team-based reward systems were 
likely to be found rather than individual reward systems.
Corporate environment influence
Organisational culture and supportive environment are key influential factors, and they 
were clearly stated by all large-company respondents. As suggested by Chong and Choi 
(2005), employee empowerment and involvement is at the heart of success in knowledge 
sharing. Therefore, activities such as meetings, exhibitions and contests that provide an 
opportunity to share knowledge were frequently mentioned in the interviews.
Although it was shown that various activities were implemented to encourage workers to 
take part in sharing and learning culture, few mentioned shared mental attitudes. These 
mental attitudes guide interpretation and action in companies by defining appropriate 
behaviour for various situations (Ravasi and Schultz, 2006). LFC-1’s statement reflects a 
belief that the organisation values, visions and beliefs needed to be integrated in the 
organisational culture:
“First o f all, ‘innovation ’ needs to be engraved in our organisation culture, as can be 
seen from our corporate core value, ‘TIPCO ’ -  Teamwork, Innovation, Pursue for  
excellence. Commitment to customer and Open to share. In brief, we promote a 
sharing and learning culture in our staff as it can lead us to innovation for  
customers. ” [Managing director, LFC-1]
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He also realised that it is a necessity for the top-management level to communicate with 
subordinates in order to promote knowledge sharing. This seems to conform to the idea of 
Hung et al (2005) and Bishop et al. (2008) who argued that open discussion and 
communication are a vital means to deliver vision, strategy and policy.
Moreover, other mechanisms were used to support sharing and learning culture as well. 
For example, it is noticeable from previously mentioned quotes that LFC-2 and LFC-6 
adopted the concept of Kaizen into their practices. This allows staff to learn from the 
current process and practice and then share knowledge with others in order to find a way to 
improvement. Likewise, another interesting tool -  i.e. internal publications -  was 
mentioned by the following respondent:
“Newsletters and periodicals produced by the QS (quality system) team are used as a 
channel to publicise information and knowledge on productivity to the production 
staff and some articles are submitted by staff. ” [Vice-president, LFC-6]
On the other hand, allocation of time and support for physical events is essential for 
promoting knowledge sharing in a company (Bechina and Ndlela, 2009; Armbrecht et a l,
2001). For example, LFC-2 pointed out that breaking mental barriers was necessary for 
encouraging staff in knowledge sharing, and henee informal group activities were used to 
tackle this problem:
“Activities were regularly held to support the sharing culture. Naturally, people have 
their own mind-set and work territory. Group activities were used to break this 
mental barrier. For example, an informal meeting on interesting issues was held 
every day at lunch time, and interested staff were welcome to ]oin even i f  it might not 
be directly related to their work responsibilities. The theme o f the issues was changed 
each month, for instance waste disposal, water saving and electricity saving. ” 
[Manufacturing manager, LFC-2]
LFC-2 added that the activities should make the staff feel as if they are joining in leisure or 
recreation activities rather than having an extra workload, and he also revealed that these 
activities helped to reduce the impact of the age gap between staff. Similarly, the 
respondent LFC-1 stated that the company provided financial support for social activities 
among staff.
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“ as the company has operated for a long period o f time, currently our staff 
comprise a broad range o f age groups. They can be divided into 3 generations: 
junior, middle-aged and senior. There was a lifestyle gap between these three 
generation groups. Therefore, leisure and recreation activities were used to allow 
younger staff to get closer to older staff. ” [Manufacturing manager, LFC-2]
“ ...each year, the company allocates budgets for clubs founded by a group o f staff, 
for example, book-lover club, Buddhist club, music club and etc. ”
[Managing director, LFC-1]
The respondent LFC-1 pointed that physical spaces and facilitating tools need to be 
adequately provided in order to create a supportive environment for knowledge sharing.
“The company put effort into developing an environment to support the sharing 
culture o f our staff. Adequate meeting and seminar rooms, equipped with various 
kinds o f facilitating tools, are provided. ... Library and leisure areas are also 
provided for education and entertainment purposes. Physical bulletins and electronic 
web boards are provided for information sharing and updates. ”
[Managing director, LFC-1]
Another interesting point that emerged is establishment of support teams and delegation of 
responsibility to authorised persons. The study of Armbrecht et al. (2001) justified the role 
of dedicated personnel entrusted with KM stewardship. The importance of the support 
team can be inferred from the case of LFC-6 in which the success of the implementation of 
the Kaizen project was the result of having an assigned team to look after the project.
“A support team was assigned and a budget was allocated in the Kaizen project. ...
At first the scheme was rolled out using a paper-based format and got active 
responses. However, as loads o f data flooded in, the support team could not manage 
to process them on time which caused some delays and sluggishness. ... it seems to be 
impossible to implement the project across the company effectively without the 
support o f IT tools. As the result, the IT staff got involved and a database system has 
been introduced. ” [QA manager, LFC-6 ]
Conversely, the respondent LFC-2 accepted that an implementation of the corporate web 
portal lacked success because there were no designated staff to look after it. Referring to a
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similar struggle, LFC-3 admitted that they eneountered failure in a traeeability project after 
the head of the project left.
The importance of organisational culture and supportive environment to encouraging 
workers to take part in knowledge activities, was also stressed by some medium-and small- 
company respondents as presented in the following statements:
“Knowledge sharing and transfer is one o f our greatest concerns. In recent years, we 
have tried to promote and build up a sharing culture in our company. ... In our 
company, senior staff have the added responsibility o f giving lectures or training 
courses to junior staff. A library and learning materials are provided for self­
learning. ” [Managing director, MFC-I]
“Meetings are regularly held every day in the morning; in meetings, a consensus 
approach to decision making is preferred to a voting approach. This allows all staff 
to participate and express their opinions and also enhance the open culture and trust 
among staff. ” [Managing director, SFC-1]
However, it was noticeable that delegation of staff or a support team for KM activities was 
rarely found within the medium and small-sized companies, compared with the large-sized 
companies. This might be due to the less formal structure and limited workforce of the 
medium and small-sized companies.
Process influence
To serve specific needs and a unique structure of organisational knowledge, it was found 
from the case studies that the KM process needed to be designed carefully and 
appropriately to pertinent activities. The KM process might vary from company to 
company. Various knowledge practices, e.g. work groups, community of practice (CoP), 
storytelling and mentoring' could be found in the case studies. For example, / several 
respondents pointed out that adoption of managerial approaches, such as 5 s, TQM and 
Kaizen, could enhance continuous improvement within their companies (section 8.4.1 -  
Inside the company). Indeed, knowledge practices should be integrated into organisational
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process to encourage the cooperation of employees (Bishop et a l, 2008). This is 
exemplified by the following statements:
“Various techniques have been adopted and suitably deployed into our practices in 
order to manage our knowledge. For example, job rotation was used within a section 
where staff require diverse skills in their operations; also mentoring and coaching 
were used with a new position where advice or guidance from experienced staff are 
initially necessary. Activities, such as seminars and lectures, by either internal or 
external speakers, took place regularly for sharing knowledge. ”
[Managing director, LFC-1]
LFC-6 elearly stated that quality and safety standards, such as GMP, HACCP, ISO 9000 
series and ISO 22000, could enhance the codifying process of their practices (section 8.4.3 
-  Codification and documentation). Moreover, individual training and development efforts 
were mentioned by all large-company respondents. However, the majority of the large- 
company respondents stated that they tended to develop their process relying on their core 
competencies and business strategies (section 8.5.1 -  Managerial influence). In this regard, 
knowledge practices uniquely evolved in the working context, for example the use of a 
‘QCC - Quality Control Circle ’ in LFC-4, ‘SGA - Small Group Activity’ in LFC-6, and the 
‘Caravan programme ’ in LFC-2. Implementation of appropriate knowledge practices was 
also mentioned by the medium-company respondents, but less often found in the small- 
companies examined. This might be due to the fact that the large and medium companies 
were food-processing-based companies, which used several knowledge practices to 
enhance knowledge sharing and transfer, both at individual and group levels.
Also, it was revealed from the case studies that the establishment of various knowledge 
channels, such as local universities, suppliers and public organisations, is a requisite 
process for acquiring external knowledge. As previously shown in section 8.4.2, networks 
with external agencies and relationships with supply chains were highlighted by all 
respondents. A specialist network is likely to enhance KM activities as it is a great place 
for sharing and learning knowledge (Akhavan et a l, 2006). Moreover, developing 
collaborative projects with external institutes or business partners can enhance a 
company’s ability to solve problems and can lead to new knowledge creation. The 
important role of loeal universities as a research arm was frequently highlighted by the 
small- and medium-company respondents.
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Resource influence
Availability and accessibility of organisational resources is a critical issue for KM process. 
Various aspects of organisational resources were addressed in the ease studies, including 
technological resources, human resources and financial resources.
The technological resources, in this context, concern the use of information technology 
(IT) to manage organisational knowledge. Recognition of IT as a supportive tool was 
asserted by all respondents. Emails and internet were broadly used in all companies. 
However, the use of specific systems, such as intranets, web portals, document 
management systems, supply-chain management systems and enterprise resource planning 
(ERP), differed from company to company. It was found that the large-company 
respondents were likely to invest in and implement more advanced IT-based tools in order 
to support a wide range of functions, such as marketing, manufacturing, R&D and 
administration. In the case of medium- and small-company respondents, IT-based tools 
were mainly used to support operational and administrative tasks, such as word processing 
and spreadsheet software, accounting systems and time attendance systems.
As revealed by one respondent, the successful implementation of IT systems required 
strategic support from top management. The vice-president of [LFC-6] justified that their 
decisions in IT investment were directed by top executives’ visions. This could be seen 
within the small- and medium-food companies examined as well. For example, managerial 
staff of the medium-food companies with an intermediate level of IT deployment clearly 
presented their willingness and enthusiasm for IT adoption. Furthermore, the following 
statement of LFC-4’s manufacturing and QA manager implies that IT systems should be 
integrated seamlessly into business process and practices, and its integration required a 
considerable amount of time:
“For around 4-5 years, we had trial and error with the traeeability software system. 
The system was very complicated in terms o f software development as it needed to be 
integrated into the HR and accounting software. Two major problems faced while 
developing the system were user acceptance and incomplete and misunderstood 
requirements. ” [Manufacturing and QA manager, LFC-4]
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Managing human resources (HR) effectively was considered a significant influence. 
Normally, large companies have a designated HR department; the HR department deals 
with the management of people within a company: hiring employees, attracting and 
keeping them in their positions, and ensuring that they perform to expectation (Handy, 
1993). The study of Yahya and Goh (2002) highlighted a distinct function of human 
resource management in relation to knowledge management. Four areas of HR functions 
are relevant: training, decision-making, performance appraisal, and compensation and 
reward. For instance, LFC-4 and LFC-6 pointed out that the HR department had a 
responsibility to prevent a loss of core knowledge caused by staff turnover, and various 
courses of training were designed to serve such a purpose.
On the one hand, training is important in terms of developing people capable of turning 
internal and external information into useful organisational knowledge (Yahya and Goh,
2002). Many researchers argued that providing employees with training and learning 
opportunities, and encouraging them to participate, can help to advance and replenish 
organisational knowledge (Skyrme and Amidon 1997, Dooley et a l 2000, McDonough III 
2000, Smith et a l 2008). This idea is supported by the previous discussion (section 8.4.3 -  
Sharing and transfer) showing that the large-company respondents placed importance on 
the skills of the blue-collar workforce and the tacit knowledge of knowledge workers, and 
various courses of individual training and development were deployed. In knowledge 
organisations, the training should be focused on developing leadership skills, problem 
solving skills and creativity (Yahya and Goh, 2002). However, the previous findings 
(section 8.4.1 -  Inside the company) imply that the large-company respondents tended to 
emphasise more the problem solving skills leading to process improvement rather than 
other areas of skill.
On the other hand, reward and performance appraisal are used as the main instruments to 
support transformation of employees’ behaviour and mindset (Yahya and Goh, 2002). 
According to the large-company respondents, the reward system was employed broadly, 
and both financial and non-financial incentives were used to motivate employees to take 
part in KM activities. However, some respondents highlighted the importance of 
performance appraisal, as presented by the following respondents:
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“For example, in the KPI and employee eyaluation system, employees haye to set 
their ‘indiyidual smart goals ’, apart from their functional KPI The ‘indiyidual smart 
goals’, accounting for 30% o f oyer all KPIs, is a set o f indiyidual goals which are 
outside o f the scope o f their job description. ” [Managing director, LFC-1]
“We implemented ‘360 degree feedback' which is a process o f employee 
assessment Employees receive anonymous feedback from people working around 
them, including their supervisors, peers, subordinates and external stakeholders. ”
[QA manager, LFC-6]
In addition, Rehman et al. 2010 argued that retaining knowledgeable staff and seeking new 
talent are crucial responsibilities of HR departments in managing personnel who possess 
invaluable knowledge of organisations. As the manufacturing periods of food companies 
rely on seasonal periods of cultivation and skilled workers can be easily mobilised in and 
out, LFC-4 admitted that techniques, such as job rotation, were used to ease the problem of 
shortage of skilled workers, besides improving skill development.
Finally, sufficient budget should be allocated to KM activities. As stated by all large- 
company respondents, allocation of financial resources is necessary for running KM 
activities, such as training sessions, awards and contests, and social events, along with 
being used for financial incentives. Moreover, long-term commitment of budget allocation 
is crucial for implementation of technological support systems. For instance, the supply 
chain management system of LFC-1, the traeeability system of LFC-4 and the RFID 
technology in production lines of LFC-6 all needed to be outsourced to external technology 
providers and took time for implementation.
Compared with the large-company respondents, limitations in financial and human 
resources were highlighted by the majority of the small- and medium-company 
respondents. This is demonstrated by the following statement:
“Our products are not high-margin products and our operations mainly rely on a 
number o f low-skill workers. As a small company in the agriculture sector, we cannot 
afford to hire people at a high salary rate and to provide them with an attractive 
welfare programme. ” [CEO, SFC-5]
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It was also found that, in the small- and medium-food companies examined, the focus on 
financial and human resources was placed on the activities relevant to operating and 
manufacturing processes.
In summary, the case studies revealed that the organisation support significantly influences 
the success of KM initiatives. The case studies were analysed based on four areas of 
organisational support: managerial, corporate environment, process and resource 
influences. Table 8.4 summarises the themes and findings from the case studies.
Table 8.4: Summary of the ‘organisational support’ findings
Themes and findings Explanations from  the context
Managerial in fluence
•  Top management support 
and participation
• Strategic alignment
• Benchmarking
• Reward and recognition
Corporate environment in fluence
• Organisational culture
•  Supportive environment
•  Support team
Strategic decisions on new initiatives require top-m anagem ent support, and top- 
level managem ent should act as a role model.
The KM process needs to be aligned to the business stra tegy in order to reflect the 
w ay th a t new ideas are generated and implemented.
Linking KM to economic benefits or measurable outcomes is inevitable to g e t  
company support.
Tangible rewards and a scoring scheme are used to gain employees' enthusiasm. 
Awards and contests are used to increase spiritual support
Organisation values, visions and beliefs need to be integrated into the 
organisational culture, and communicated to subordinates.
Physical events and social activities are essential fo r  prom oting knowledge 
sharing, and should not be made like extra workload.
Support team s and delegated s ta ff are im portant fo r  sustaining KM activities.
Process in fluence
• Appropriate design of 
knowledge practices
Various knowledge 
channels
Quality and safety standards and managerial approaches are adopted to enhance 
the codifying process and continuous im provem ent respectively. Knowledge 
practices evolve in the working context
The use o f  various knowledge channels enhances the ability to solve problem s and 
leads to new knowledge creation.
Resource in fluence
• Technological resources
• Human resources
• Financial resources
Implementation o f  IT-based tools differs from  company to company, and the 
success in using them requires strategic support and seamless integration.
Training is usedjto prevent a loss o f  core knowledge, and performance appraisal is 
used as an instrument to motivate participation.
Commitment o f  budget allocation is necessary fo r  KM activities.
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8.5.2 Technological support (KM system)
Technological support focuses on the use of IT-based technologies to facilitate knowledge 
practices and KM activities. In this section, the researcher adopted the classification of IT- 
based systems revealed from the survey study (section 6.7) to the analysis process. The 
classification consists of three levels of application: basic IT infrastructure, managing 
codified knowledge and business information, and enhancing tacit knowledge and use o f  
the organisational knowledge base.
Basic IT  infrastructure
Basic IT infrastructure refers to fundamental IT-based hardware and software enabling 
staff to access knowledge whenever and wherever they need it. It includes computers, 
computing devices, computer networks and software applications used for carrying out 
basic tasks. In modem business, the use of IT has become commonplace and has a 
profound impact on knowledge management. Applications such as word processing, spread 
sheets, graphic presentations, email and web browsers are widespread and easily found 
even in the traditional industrial sectors (European Commission, 2010). All respondents 
said that they recognised the importance of IT to their business. They added that basic 
tools, i.e. email, intranet and Internet connections, video conferencing software and an 
office suite, were provided appropriately to staff who need them. Email was frequently 
used to communicate internally among staff and externally with suppliers and external 
agencies. The Internet was used regularly for searching for new knowledge and 
information, whereas video conferencing software was utilised for distant communication 
between headquarters and factories. Moreover, most codified knowledge was documented 
in a standard file format.
IT is becoming an important mediator in the way knowledge is experienced, described, 
gathered, processed, stored, retrieved and distributed. Among the interviewed respondents, 
LFC-1 clearly stated that they were active in investing in IT infrastructure to equip their 
staff with IT-based capabilities:
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“Information technology is a crucial instrument to support knowledge sharing. We 
aim to provide all staff with an opportunity to get access to a computer, and connect 
them to the Internet and intranet. Everyone here has their own email account for  
internal and external communication. A lot o f budget was allocated for continuous 
development in IT  infrastructure, including hi-speed bandwidth, remote off-site 
access and data storage. ” [Managing director, LFC-I]
However, some limitations of basic tools, such as the email and the office suite, in 
managing knowledge were identified by the respondents:
“Although, email is generally used in communication and interaction among staff, it 
is not effective for collaboration. As a lot o f  emails are sent and replied to during a 
project, various versions o f information are generated. This causes a problem o f  
version control. ” [Managing director, MFC-6]
“We rely more on web-based software, such as Google Doc and Google Calendar, as 
it can support collaboration and staff can work remotely outside the company. ”
Issues regarding the complexity of implementation and the high cost of investment seem to 
be a great barrier for food companies against IT adoption, and support from top 
management is the most critical success factor for IT adoption (Zheng et a l, 2009). This 
seems to be true especially in the small- and medium-food companies examined. With 
strong support from the top management, LFC-6 revealed that the company was 
enthusiastic about employing advanced IT tools to improve their productivity. For 
instance, RFID and finger-print technologies were implemented in the production process 
and the time clocking system respectively. While the former transformed the production 
lines from manual to semi-automatic processes, the latter enhanced the authentication 
process by which development and incentive schemes can be applied to an individual.
Managing codified knowledge and business information
This category refers to a higher level of information systems used for manipulating 
codified knowledge and business information of a company. These systems support the
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KM process in terms of the capture, storage and processing of meaningful data which 
allow codified knowledge to be reusable.
The use of data repositories can be widely seen within food companies. All large- and 
medium-company respondents showed that they had data storage systems to store archives 
and important documents. Codified knowledge and business information, such as operating 
handbooks, corporate manuals and training manuals, were stored for future use. Therefore, 
the data repositories were used directly to support knowledge sharing and transfer in the 
companies. Moreover, their use enhanced cooperative and cross-functional activities 
among staff as they were working on the same content or the same version of documents. 
In practical terms, advanced data storage systems may include various features, such as 
indexing, version control, authorised access and integration with a web portal. For 
instance, LFC-6 described how documents of operation manuals, standard procedures and 
standard work flows were stored in the database system and only authorised staff could 
access and use them.
Another focus is the use of supportive tools for business processes such as accounting 
systems, supply chain management and customer relationship management. These tools 
have dedicative functions in managing a company’s business information. Business 
information itself is part of the organisational knowledge base, and can be further 
processed to yield more valuable knowledge or new knowledge from other dimensions. 
Indeed many off-the-shelf software products are available in the market. According to the 
respondents, software for core business functions, such as accounting, payroll and 
inventory control, was adopted and implemented. In many cases, tailor-made or 
customised systems are preferable to serve the unique processes, practices and knowledge 
of a eompany. In accordance with this idea, Bechina and Ndlela (2009) supported the view 
that the issues of system usability should be taken into account when deploying a system 
for knowledge management. In this regard, four systems with designated functions were 
mentioned and described: supply chain management, competency development, change 
management and traceahility systems.
During the interview with LFC-l’s managing director, he pointed out that of four unique 
business units, the retail business unit was the one that most required information 
technology to support business activities. He introduced an example of a supply ehain
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management system, called DSM, which was developed and customised for their business 
activities. He also emphasised its contribution to knowledge sharing, cross-functional 
operation and eooperation with suppliers:
“Last year, we developed and implemented a system, called DSM (demand-supply 
management), for managing all processes along the supply chain. This initiative 
helps us to respond to any changes in the process promptly and in time. ”
[Managing director, LFC-1]
“Regarding knowledge sharing, one o f the systems claimed as a supportive system is 
D SM ’. It is a task force system for enhancing cooperation across different functions 
by integrating cross-functional tasks, such as marketing, sales, customer service, 
logistics, procurement, inventory, accounting, manufacturing and even business 
partners. Hence, it is a system in which relevant knowledge from various parties is 
pooled together for informing other parties. It was the success story o f our company 
last year. ” [Managing director, LFC-1]
Secondly, it was mentioned by LFC-6 that the competency development system was built 
and implemented in order to prevent loss of core knowledge. It was described as a system 
that included two aspects: employee assessment and relevant knowledge provision.
“...we implemented ‘360 degree feedback’ which is a process o f employee 
assessment. Employees receive anonymous feedback from people working around 
them, including their supervisors, peers, subordinates and external stakeholders. A 
broad range o f questions is asked regarding workplace competencies. In addition, all 
knowledge, information and materials required for running our business are 
documented and stored in order to be accessed by staff and new recruits at any 
time. ” [QA manager, LFC-6 ]
LFC-1 also mentioned staff performance evaluation and how the company has 
implemented a platform to track and measure employee participation.
“For example, in the KPI and employee evaluation system, employees have to set 
their ‘Individual Smart Goal’, apart from their functional KPI The ‘Individual Smart 
Goal’, sharing 30% o f overall KPI, is a set o f individual goals being out o f the scope 
o f their ]ob description. ” [Managing director, LFC-1]
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According to the above quotes, implementation of a eompetency development system 
directly relates to knowledge sharing and transfer. In particular, it contributed to the 
knowledge and skill development of employees. Also the quotes might imply its 
contribution to other organisational support (seetion 8.5.1) which was discussed in section
8.6 {interactive relationship).
Thirdly, the change management system was elearly mentioned by LFC-6. The system is 
based on the concept of Kaizen, which refers to practices focusing on continuous 
improvement in manufacturing, engineering, and business management. Two respondents, 
LFC-2 and LFC-6, clearly stated that they adopted the eoncept of Kaizen into their 
practices. LFC-6 explained that the system allowed staff to present and record their 
improvement and initiatives, and it also has a scoring system to encourage staff. The 
system was implemented with the aim of handling a large amount of data and redueing the 
complexity of the manual process. This can be exemplified by the following statement:
“It works like a worlrflow application. Users put their information into the system 
and then it is automatically processed through a series o f pre-designed steps. For 
example, in our case, users create records o f their work improvement in the system; 
such an improvement could he either implemented or new ideas. Then a set o f  
records are scrutinised and scored regularly by a team o f designatedjudges. ”
[QA manager, LFC-6 ]
The respondent added that some improvement ideas cannot be achieved by a single person. 
Hence the system was also designed to support collaboration among staff. As potential 
ideas are seleeted for further development, it can be said that the system allows the 
company to manage insights initiated by internal staff.
Finally, the traceahility system was mentioned by three respondents, namely LFC-3, LFC- 
4 and LFC-6. Traceahility is a communication and tracking mechanism to ensure 
information is accessible along the supply chain (Zailani et a l, 2010). As traceahility 
involves a process of tracking relevant data, all those data can be ready and easily 
accessible using information technology. In the case of unexpected events, information 
about the process concerned enables food companies to identify the origin of the problem. 
That is best summarised by the following statement:
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“For example, IT  is at the heart o f our traceahility system. It enhances our ability to 
investigate the origin o f problems on time. Starting with material check-in, a certain 
ID number is assigned to each batch or item and the barcode system is applied on the 
tag. Along the production process, items will be scanned at the check points and all 
relevant information, such as material providers, receiving date, production-line 
number, will be collected and stored in the server. Therefore, when a problem occurs, 
we can trace back to the source and identify the cause. ”
[Manufacturing and QA manager, LFC-4]
LFC-3 stated that the introduction of a traceahility system was the result of food safety 
requirements from the customers. In addition, the system is also very helpful for decision 
making, especially in procurement, supplier selection and production related decisions.
Enhancing tacit knowledge and use o f the organisational knowledge base
This category refers to information systems facilitating the flow of tacit knowledge 
together with enhaneing further use of the organisational knowledge base. Since tacit 
knowledge tends to be transferred effectively through conversation and collaboration, such 
systems include tools that satisfy the requirement of knowledge sharing as well as working 
together. In addition, complicated software tools designed for advanced use of an 
organisational knowledge base are included as well.
The enterprise portal was mentioned by the majority of the large-company respondents as a 
sharing space for both explicit and tacit knowledge. It helps to turn information into 
knowledge by enabling employees to navigate and organise the explicit knowledge stored, 
and also interact with one another. Content and collaboration in KM activities ean be 
bound together through the enterprise portal (Rao, 2005). This is illustrated by the 
following respondent:
“The use o f a web portal provides staff with a convenient way to access and get 
invaluable information from the corporate database. Various documents necessary 
for running the company, such as QA reports, operating regulations and manuals, 
are stored in the main server. ” [Managing director, LFC-I]
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“Email and the web portal contribute very much to building up organisational 
culture. The visions and policies o f the company can be conveniently and thoroughly 
transferred to employees at all levels. They make knowledge transfer more convenient 
as ideas and knowledge can be easily exchanged across the company. ”
[Managing director, LFC-1]
LFC-2 added that a well-designed enterprise portal can correspond meaningfully to the 
knowledge maps, communities and expertise in a company; nevertheless, more importantly 
a sustainable enterprise portal needs dedicated staff to take care of eontent and structure 
and keep them up to date. Additionally a web board is another tool providing a knowledge 
sharing space. It helps encourage think-aloud behaviour among staff. LFC-1 stated that 
‘Physical bulletins and electronic web boards are provided for information sharing and 
updates. ’ Also LFC-6 reported that the company provided an electronic forum that allowed 
staff to share informative or interesting topics. It is noticeable that both the enterprise 
portal and the web board were used to build up knowledge communities in a eompany 
context. Their use contributes to the KM process in several ways, including providing 
internal communieation, opportunities to share ideas and a medium for eodified 
knowledge.
Another dimension of IT-based tools is the function of enhancing the use of the 
organisational knowledge base. Business information is of limited value if it is not 
analysed, and synthesised to be more meaningful for decision making (Martin, 2003). In 
this regard, enterprise resource planning (ERP) systems were mentioned as being 
important. Essentially, an ERP system is designed to facilitate the flow of information 
between all business functions. Integration of information across an entire company can 
leverage competitiveness as strategically valuable information can be produced, managed 
and shared (Newell et a l, 2003). Therefore, the focus was placed by respondents on 
information systems used for converting business information to new knowledge. This 
view is illustrated by the following statements;
“The ERP was integrated in various related business functions, e.g. procurement, 
sales, production, maintenance, ...It is used in the decision making process on issues 
about stock control, inventory timing and production planning. However, it hasn’t 
been used in forecasting yet as it requires some modification to be able to do so. ”
[QA manager, LFC-6]
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"An ERP system was introduced a few years ago. The system was customised to f t  
our operations, from product development to product distribution. Before the 
deployment o f the ERP system, we had problems in managing data and information. 
For example, real-time information could not be retrieved for decision making. 
Consequently, the real production cost could not be calculated which then caused an 
error in price setting. " [Vice-president, MFC-3]
The managers from LFC-2 and LFC-4 added that reports generated from the ERP system 
were presented to the exeeutive and decisions would be made based on them. According to 
the respondents, tailor-made systems, such as the supply chain management system of 
LFC-1 and the traceahility systems of LFC-3, LFC-4 and LFC-6, could provide analysed 
information whieh was used in production planning to improve productivity and efficiency. 
Aside from being used to trace back to a root cause of an unfortunate situation, the 
information collected by the traceahility system in tracking an individual batch along the 
production line beeomes strategic in performance evaluation and optimisation. Besides, 
LFC-6 added that their system also integrated information on individual performance from 
which the skill of an individual staff could be profiled.
In addition, it was found that a social networking tool, specifically Facebook, tended to be 
used as a communieation channel with eonsumers. This was evident by some of the food 
eompanies examined which manufactured branded products for the domestic market. The 
importance of eommunication with eonsumers was highlighted by the small-company 
respondents. As their products targeted the healthy food market, the use of such a social 
network could enhance their ability to educate prospective consumers on the benefits of the 
product.
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Table 8.5: Summary of the ‘technological support’ findings
Them es an d  fin d in gs E xplanations fro m  the con tex t
Basic IT infrastructure
• Email Facilitates communication among internal s ta ff and with suppliers and external 
agencies.
• Internet Facilitates information and knowledge search.
• Video conferencing system Facilitates distant communication between headquarters and factories.
• Office suite Facilitates knowledge sharing and transfer as documents are codified in a 
standard file  fo rm a t
Managing codiüed knowledge and business in formation
Data repository
Supply chain management 
system
Competency development 
system
Change management system
Traceahility system
Facilitates knowledge sharing and transfer o f  codified knowledge and business 
information as handbooks, manuals and documents are stored.
Facilitates cooperative and cross-functional activities among s ta ff  as they are 
working on the sam e content or the sam e version o f  documents.
Facilitates knowledge sharing, cross-functional operation and cooperation with 
suppliers as i t  is used to manage information along the supply chain.
Facilitates knowledge sharing and transfer and enhances knowledge and skill 
development by providing a platform fo r  employee assessment and knowledge 
provision.
Facilitates s ta ff in knowledge creation and cross-functional operation as the 
system allows s ta ff to present and record their improvements and initiatives; it  
also has a scoring system to encourage staff.
Facilitates knowledge codification process as traceahility involves a process o f  
tracking relevant data and all those data can be ready and easily accessible using 
information technology.
Enhancina tacit knowledge and use o f  the organisational knowledae base
Web portal
• Web board
• Collaboration tools
Enterprise resource planning 
(ERP]
• Traceahility system
• Social network
A knowledge sharing space th a t enables employees to navigate and organise with  
the explicit knowledge stored, and also interact with one another. This in turn 
allows information to be transformed into knowledge.
A knowledge sharing space th a t encourages think-aloud behaviour among staff. 
This provides internal communication, opportunities to share ideas and a medium  
fo r  codified knowledge.
Web-based collaboration tools, such as Google Doc and Google Calendar, th a t 
provide a platform which allows team members to work together.
Facilitates the flow  o f  information between all business functions and leverages 
competitiveness as strategically valuable information can be produced, managed 
and shared.
Used fo r  performance evaluation, optimisation and skill profiling.
Social networking tools, such as Facebook, are used fo r  communication with  
customers.
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8.6 INTERACTIVE RELATIONSHIP
In this section, the researcher further explored the interactive relationship between the 
organisational and technological support. Other potentials of the use of IT-based tools, 
which help food companies to gain greater benefits from IT deployment, were explored. 
According to the case studies, several cases of IT implementation demonstrated that 
organisational support could be advanced through the use of IT-based tools. However, this 
could be clearly seen within the large-food companies with an advanced level of IT 
deployment.
As various new practices were introduced into companies to promote KM activities, 
customised software was designed and developed to help in handling the large amount of 
information that might result from the adoption of those practices. For example, the 
Kaizen-based software was implemented at LFC-6 to support the reward and recognition 
scheme. Also the software promoted the organisational culture and a supportive 
environment in the company. Information and knowledge was pushed to employees 
through the communication channels, and the finger-print authentication system was used 
to provide customised information to each employee, as illustrated by the following text 
segments:
"... update will he reported via email for administrative staff as they generally have 
access to a computer; while operative staff will be informed through a display on the 
fingerprint time attendance system. ” [QA manager, LFC-6]
“For example, the finger-print system, equipped with a display monitor, is used as a 
time clocking system. It is also used as a communication channel through which 
information and personal data, such as performance and obtained incentives, are 
given. ” [QA manager, LFC-6]
With regard to the organisational culture, LFC-1 clearly asserted that ‘Email and the web 
portal contribute very much to building up organisational culture. ’ Also the web board 
was another tool which can be used to build up a knowledge community, as mentioned by 
LFC-6.
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The use of a software system to support the adoption of new standards or managerial 
approaches could be seen from the respondents’ responses. In the case of LFC-3, LFC-4 
and LFC-6, the traceahility system was introduced to comply with the requirement of 
customers. By means of recorded data, the system allows a product to be traced back to 
show what it has gone through along the manufacturing process. The recorded data was 
further analysed and used for workforce planning and skill development programmes, as 
reported by LFC-6. Another example is the Kaizen-based software. As the Kaizen concept 
was adopted into the company’s practices, LFC-6 developed their own software system to 
promote and support relevant activities. Additionally, the supply chain management system 
and the ERP might be considered tools to facilitate the use of knowledge from various 
channels. While the former integrate relevant information along a supply chain, the latter 
integrates the management of internal and external information across an entire company. 
With those systems, a large amount of relevant information can be stored and analysed to 
enhance strategic planning.
Finally, it was stated by the respondents that training and performance appraisal was 
required to promote personnel development, and a platform for competency development 
was introduced at LFC-6. In addition, data repositories, web portals and web boards play a 
crucial role in personnel development, according to the majority of the respondents.
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8.7 THE FINAL EXPLANATION
Based on the findings of the case studies, this section provides an explanation of the 
statement ‘the KM process in the Thai food industry is significantly supported by KM  
enablers and KM  system. ’
The KM  process in the Thai food industry is significantly supported by KM  enablers
KM enablers concern various elements of organisational support which influence the 
success of KM initiatives. Appropriate implementation of these elements can encourage 
employees to take part in KM activities. Four areas of organisational support were 
explored in the case studies: managerial, corporate environment, process and resource 
influences.
Managerial influence concerns a set of enablers relating to the function or activity of 
management. Managerial influence affects the knowledge practices of a company from the 
top down. Four enabling factors were examined, including top management support and 
participation, strategic alignment, benchmarking and reward and recognition. Since any 
initiatives necessitate substantial changes in companies, top management support is 
required for the success of their implementation. In addition, active participation of top- 
level management could encourage employees to participate in KM activities. Several 
paths of idea generation and implementation were used to lead the food companies to 
product and process innovations. It depends on their business strategies and core 
competencies to which KM process should be aligned in order to serve business goals. In 
this regard, linking KM to measurable outcomes helps the executives to realise its benefits 
and then the requisite support can be put in place. To motivate employees to take part in 
knowledge sharing and skill development, reward systems were used to gain employees’ 
enthusiasm, and awards and contests were used to increase spiritual support.
Secondly, the corporate environment influence concerns various elements relevant to the 
organisational environment. Three enabling factors were identified, including 
organisational culture, supportive environment and support team. To promote a sharing 
and learning culture within employees, corporate values, visions and beliefs need to be 
delivered to them by embedding them in the organisational culture. Communication with
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subordinates is hence a vital means to achieve such a purpose. In addition, adequate 
support in terms of activities, facilities and time are required in order to create a supportive 
environment for knowledge sharing. Other mechanisms to support sharing and learning 
culture, such as the adoption of new practices, were mentioned by the respondents as well. 
Furthermore, they indicated that support teams and delegated staff play a crucial role in 
running sustainable KM activities.
Thirdly, two enabling factors are concerned in the process influence: appropriate design o f  
knowledge practices and the use o f various knowledge channels. As mentioned by the 
respondents, various knowledge practices were adopted into and evolved inside the 
companies to serve the unique structure of the organisational knowledge. Adoption of 
quality and safety standards, GMP, HACCP, ISO 9000 series and ISO 22000, was 
recognised as an instrument contributing to the codifying process; also several managerial 
approaches, such as 5 s, TQM and Kaizen, were adopted for continuous improvement. 
Moreover, by using various knowledge channels, the companies were able to access 
invaluable external resources. Through specialist networks and collaborative projects with 
external agencies, their abilities to solve problems and create new knowledge were 
enhanced.
Lastly, the resource influence concerns various aspects related to organisational resources. 
Three types of organisational resources were addressed by the respondents: technological 
resources, human resources and financial resources. Regarding technological resources, 
the importance of IT-based tools in facilitating knowledge flow was recognised by all 
respondents, but their implementation differed from company to company. To increase the 
success of adoption of IT-based tools, they should be integrated seamlessly into business 
process or practices. Concerns about human resources were frequently mentioned by the 
respondents. In particular, training courses were designed to prevent a loss of core 
knowledge caused by staff turnover, and performance appraisal was used as an instrument 
to motivate employee participation. In addition, it was also revealed that sufficient 
financial support and commitment of budget allocation were necessary for KM activities.
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The KM  process in the Thai food industry is significantly supported by KM  system
The use of information technologies was broadly seen in the 21 Thai food companies 
examined. Though the benefits of IT-based tools in supporting business processes are 
recognised, it is noticeable that Thai food companies were less advanced in their use of 
information technologies. Most IT-based systems were originally designed and 
implemented to enhance business processes and activities, rather than to support the flow 
of knowledge. According to the case studies, IT-based systems were classified into three 
levels of application: ‘basic IT infrastructure \ ‘managing codified knowledge and business 
information] and ‘enhancing tacit knowledge and use o f  the organisational knowledge 
base
Firstly, implementation of basic IT infrastructure is indispensable and it was commonly 
seen within the 21 Thai food companies examined. Emails were extensively used as a 
fundamental basis for business communication, and video conferencing systems tended to 
be used for distant communication between headquarters and factories. While the office 
suite was a standard tool for codifying documents into a transferable file format, the 
Internet was commonly used to facilitate information and knowledge search.
Secondly, the intermediate-level tools were found to be imperative, especially when the 
business processes become more complicated. The tools were found to be used to facilitate 
the flow of business information or codified knowledge. Various types of software systems 
were employed to serve different business needs. For instance, data repositories were used 
to facilitate knowledge sharing and control the consistency of sharable knowledge. Supply 
chain management systems were necessary for cross-functional operation and cooperation 
with suppliers, and were used to manage information along the supply chain. Traceahility 
systems were implemented to respond to new regulations or requirements. In addition, 
tailor-made software is sometimes required to make the system fit specific knowledge 
practices, such as a platform for knowledge creation and cross-ftmctional activities.
Lastly, implementation of advanced tools that were introduced for more strategic use of 
tacit and organisational knowledge were found in a few of the large-companies examined. 
Recognising the importance of a virtual space for knowledge sharing, platforms that allow 
an employee to share, communicate and interact with others were provided in these
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companies, specifically web portal and web board systems. These tools enable an 
employee to navigate and organise stored knowledge and interact with other employees. In 
respect of the further use of the organisational knowledge base, enterprise resource 
planning (ERP) systems were implemented to facilitate the flow of information between all 
business functions and enable strategically valuable information to be generated, managed 
and shared.
Furthermore, it was revealed from the case studies that some particular KM enablers were 
enhanced through the use of IT-based tools. Although not all these tools directly contribute 
to the KM process, the use of them is necessary and benefits the growth of knowledge in 
the company. As new practices were introduced to promote KM activities, software was 
required to handle the large amount of information that might result from the adoption of 
those practices. This would enhance responses and participation of employees which then 
leads to growth of the knowledge culture in the companies. For example, the Kaizen-based 
software was implemented to support the reward and recognition scheme in the case of 
LFC-6. Another example is the introduction of a platform for competency development. 
This is a system developed in-house that aids staff development, and includes training 
programmes and performance appraisal for knowledge workers. Therefore, it might be 
suggested that IT-based tools have a role to play in facilitating companies’ knowledge 
communities and cultural transformation, either intentionally or unintentionally.
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8.8 SUMMARY
This chapter presents the findings of the qualitative study. The qualitative study aims to 
reveal contextual insights into the relationships between the KM process, KM enablers and 
KM system in the Thai food industry. Based on the case study approach, interviews were 
conducted with 21 Thai food companies. A deductive approach, specifically the 
explanation building technique, was adopted for the qualitative data analysis. The findings 
were presented in three topics: intermediate relationship, supportive relationship and 
interactive relationship. The intermediate relationship (section 8.4) revealed various 
elements of the 21 Thai food companies examined that were important to the KM process, 
including knowledge creation, knowledge application and knowledge organisation. The 
section on the supportive relationship (section 8.5) looked at the supportive environment, 
including organisational support and technological support, that was implemented to 
facilitate and stimulate the KM process. The section on interactive relationship (section 
8.5) highlighted other potential uses of technological support in enhancing the effects of 
organisational support. Finally, the chapter ends with the final explanation (section 8.7) 
that provides a conclusive explanation of the statement “the KM process in the Thai food  
industry is significantly supported by KM enablers and KM system. ”
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CHAPTER 9 
DISCUSSION OF THE OVERALL FINDINGS
9.1 INTRODUCTION
This chapter provides an overall discussion of the research. The quantitative results of the 
survey study (conducted on a sample of 107 Thai food companies) and the qualitative 
findings from the case studies (examining 21 Thai food companies) are presented together 
to provide a full picture of the issues studied. In particular, the survey results highlight the 
relationships between the KM process and the supportive environment, whereas the 
findings of the case studies provide further explanations to those relationships. Although 
the qualitative evidence provided relies heavily on the quotes from the large-company 
informants, they were considered informative explanations which enhance understanding 
of KM practices in the context being examined.
In this chapter, the discussion examines the key relationships relating to knowledge 
management (KM) as follows:
• intermediate relationship: contributions of the KM process to innovation in the 
Thai food industry (presented in section 9.2);
• supportive relationship: contributions of the supportive environment, including 
organisational support and technological support, to the KM process in the Thai 
food industry (presented in sections 9.3 and 9.4);
• interactive relationship: other potential uses of IT-based tools that contribute to 
knowledge management (presented in section 9.5).
These relationships and their effects are summarised in Figure 9.1. Lastly, based on all the 
'findings, recommendations for Thai food companies are discussed in section 9.6.
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Figure 9.1: Factors affecting knowledge management
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9.2 CONTRIBUTIONS OF THE KM PROCESS TO INNOVATION
The contribution of the effective management of knowledge to innovation was supported 
by the survey results (i?^=0.601, /><0.0005) and showed that the hypothesis ‘H I ’ -  KM  
process has a positive effect on innovation performance -  is accepted (section 6.9.1). Also 
the findings of the case studies revealed that the interview respondents were aware of the 
importance of knowledge as a competitive element of innovation.
The KM process composed of three knowledge processes: knowledge creation, 
organisation and application. The survey results show that there were statistically 
significant benefits of the utilisation of knowledge processes to innovation performance. 
Specifically, knowledge creation (>5=0.303, ;?=0.001) and knowledge application (>5=0.451, 
j?<0.0005) have statistically significant beneficial impacts. This highlights the inseparable 
relationship between innovation and knowledge management. The findings were in line 
with the results of a survey study by Donate and Guadamillas (2011) who revealed that the 
greater the knowledge exploration and exploitation practices, the greater the innovation 
outcome. Consistent with comparative case studies conducted with Italian food companies. 
Massa and Testa (2009) argued that innovative food companies are likely to emphasise 
creation of new knowledge and application of such knowledge for new products. On the
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contrary, food companies that are characterised by relatively little innovative behaviour are 
likely to focus on only the relevant processes of knowledge organisation, including 
retention, transfer and sharing processes (Massa and Testa, 2009).
The findings of the case studies were interesting because not only did they confirm the 
quantitative results but also they provided contextual insights explaining how the KM 
process contributes to innovation within the 21 Thai food companies examined.
Knowledge creation
In respect of knowledge creation, new ideas/knowledge were found to be generated 
through four distinct channels, i.e. inside the company, the suppliers, the marketplace and 
external agencies (section 8.4.1). This was expected as food companies are driven by 
heterogeneous knowledge from different actors and open innovation strategies tend to be 
adopted in food companies (section 2.7). It was also found in the previous study of 
Siriwongwilaichat and Winger (2004) that Thai food companies rely heavily on knowledge 
from internal technical staff, food ingredient suppliers and food-processing equipment 
suppliers. This finding seems to be based only on the aspect of the food supply chain. 
However, Bigliardi and Galati (2013) suggested that, since open innovation strategies are 
often found in the food sector nowadays, access to knowledge of external agencies outside 
the boundary of the supply chain, such as universities, research centres, competitors and 
companies operating in other industries, offers numerous and valuable opportunities to 
food companies.
It was found from the case studies that the level of reliance on each knowledge channel 
was determined from the innovation pattern adopted (section 8.4.1). According to the 
literature, the innovation pattern in the food industry is influenced by process-oriented 
innovation and incremental innovation (section 2.7). This seems to be true as well in the 
Thai food industry. It was revealed from the case studies that the 21 Thai food companies 
examined gave more precedence to process innovation, than to product innovation. One of 
the interview respondents, the president of MFC-4, asserted that ‘improving what we 
already have and making it better’ was what the company mainly focuses on. In this 
regard, internal staff were considered the most significant source of these initiatives, and 
several managerial approaches to encourage work improvement and development within
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the company, such as 5s, TQM and Kaizen, were identified by the respondents. These 
managerial approaches led to cost reduction and productivity improvement, and directly 
enhanced the competitiveness of the company. Smith (2006) argued that although process 
innovation is not obvious to customers, it has more impact on a company’s operations and 
working practices. Moreover, it was noticeable that the majority of products developed by 
the respondents resulted from incremental innovation, e.g. modifications of/additions to 
existing product lines (Table 7.2, the column of the product development strategy). By 
relying on incremental innovation, a company’s focus is placed on the internal knowledge 
bases and external knowledge from the suppliers and the marketplace in which the 
company currently operates. One of interview respondents, the vice president of LFC-6, 
clearly stated that in developing a new product ‘what needs to be considered is customer 
preferences and local suppliers. ’ However, for some respondents who were interested in 
developing a new product line rather than an extension of existing products, new 
knowledge from external agencies, such as consultants, universities, public organisations 
and trade associations, was required to complement the organisational knowledge bases.
Knowledge application
In respect of knowledge application, the findings of the case studies revealed the 
importance of internal cooperation among staff/departments and cooperation with external 
stakeholders.
It was revealed from the case studies that internal cooperation was likely to be established 
through cross-functional activities and communication (section 8.4.2). In the case of the 
large-company respondents, formal committees or working groups incorporating members 
from diverse backgrounds were likely to be set up. Nevertheless, in the case of the small- 
and medium-company respondents, cross-functional activities tended to take place in the 
form of informal meetings as they had less formalised organisational structures. 
Communication between staff within a functional team {intra-functional communication) 
as well as between different functional teams {inter-functional communication) was 
highlighted by the respondents. One of the respondents, the manufacturing manager of 
LFC-5, pointed out that internal communication within a team could elevate the degree of 
exchange and dissemination of information and knowledge among team members. On the 
other hand, the vice president of LFC-6 admitted that communication between different
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functional teams, such as the marketing or R&D teams, was required to consolidate new 
ideas or translate them to products. In addition, it was found that vertical communication 
within a chain of command is important for decision making and to share a company’s 
vision and goals, especially for large companies which have a complex organisational 
structure. One of the large-company respondents, the managing director of LFC-1, 
highlighted the importance of vertical communication in which the organisation’s 
knowledge assets, such as corporate policies, strategies and rules, could be imparted 
vertically to subordinates. This is in line with the study of Salis and Williams (2010) which 
highlighted that communication, especially with physical proximity and verbal interaction, 
is a crucial element for knowledge sharing and brings about productivity enhancements at 
the workplace.
According to the literature, corporate knowledge assets can be held at the three different 
levels of individual, group and organisation (section 2.3.2.1) and internal cooperation is 
imperative to facilitate the movement of knowledge assets across the company. This is 
supported by Walczak (2005) who argued that an organisation’s knowledge assets are the 
basis of the company’s competitiveness. While cross-functional activities allow the 
diversity of groups’ knowledge assets to be shared and exchanged, communication allows 
individuals’ knowledge assets to be externalised.
On the other hand, cooperation with technology and ingredient suppliers was necessary for 
new product development. Although most incremental development was likely to occur 
inside the companies, new technical knowledge in manufacturing and equipment was 
likely to be acquired from technology and ingredient suppliers. Moreover, the majority of 
the respondents emphasised sustainable cooperation with agriculture. In order to ensure the 
quality and quantity of raw materials, various techniques, i.e. contract farming, barter trade 
and training programmes, tended to be deployed, as illustrated with following example:
“Firstly, to promote local farmers in growing produce and supplying it to our 
' company, we facilitated them everything from seeds to fertilisers. Trust has also been 
built up in this close relationship. In 2002, training activities regarding cultivation 
techniques and knowledge were introduced to our contracted farmers. ” 
[Manufacturing manager, LFC-2]
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In addition, networking with external agencies, especially local universities, could be seen 
frequently within the 21 Thai food companies studied; generally it took place in the form 
of collaborative and consulting projects. This seems to be obvious with the small food 
companies due to the limitations in their R&D capability and in financial and human 
resources, as reflected by the following views:
“Instead o f doing R&D by ourselves, we would rather have collaborative projects 
with universities, especially Silpakorn University. When a project is finished by the 
lab or ready for production, the next step is to deal with the supplier which is 
manufacturing products for us. ” [CEO, SFC-lj
In summary, it was revealed Rom the case studies that, in the Thai food industry, building 
relationships, engendering trust and collaboration with external stakeholders and other 
outside agencies can enhance a food company’s ability to acquire and exploit knowledge to 
create new opportunities.
Knowledge organisation
Although the contribution of knowledge organisation was not found to be statistically 
significant in the survey study (section 6.9.1), it was revealed from the case studies that 
knowledge needs to be well organised in order to retain it inside the company for future 
use (section 8.4.3). Organisational knowledge can be shared and transferred through 
various mechanisms. To keep knowledge in a transferable form, practices, procedures and 
work flows need to be codified into documents. Thai food companies are likely to obtain 
benefit Rom industrial and food safety standards, such as ISO standards, as adoption of 
them requires information along the production process to be documented and traceable. It 
was found that the 21 Thai food companies examined place their focus on knowledge and 
skills development as it directly contributes to their productivity. They do this through 
various approaches of workplace learning, e.g. on-the-job training, coaching, mentoring, 
job rotation and in-house training, especially for the low-level-skill positions. In addition, 
company events and activities are integrated to facilitate interaction among staff working at 
different levels across departments. The availability of these events leads to knowledge 
exchange and sharing, e.g. cross-functional meetings, training programmes and social 
events. Also, it was emphasised by the small- and medium-food companies examined that
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knowledge sharing and transfer could reduce the effect of absence or departure of core 
staff.
9.3 CONTRIBUTIONS OF KM ENABLERS TO THE KM PROCESS
For the purpose of this research, 12 enablers of organisational support, were grouped into 
four dimensions of influence: managerial, corporate environment, process and resource 
influences (section 3.2.4). These were used to explore the contribution of the 12 enablers to 
the KM process in Thai food companies. Significant relationships between the KM.process 
and the major influences were revealed from the survey results (R^=0.683, ^<0.0005) and 
showed that the hypothesis ‘H2 ’ -  KM enablers have a positive effect on KM  process -  is 
accepted (section 6.9.2). Among the four influences, corporate environment influence, 
resource influence and process influence, in order of effectiveness, have significant 
beneficial impact on the KM process.
Corporate environment influence
As corporate environment influence made the strongest contribution to the KM process 
(>5=0.345, ^=0.001), it implies that food companies should pay more attention to the 
corporate environment, i.e. culture, activities and support staff, in order to elevate the KM 
process. However, an unexpected result from the ranking order revealed that the factor 
‘supportive culture’ was ranked seventh. In contrast with other studies, e.g. Wong and 
Aspinwall (2005) and Rehman et al (2010), in which a range of critical success factors for 
KM were prioritised using survey questionnaires, the corporate culture was considered as 
the second most important factor. From the case studies, the importance of organisational 
learning and knowledge sharing was recognised by the 21 Thai food companies examined. 
As the majority of employees in food companies are low-level workers, training and 
learning opportunities were widely promoted with these low-level staff since it directly 
contributes to productivity in food companies. On the other hand, knowledge sharing 
activities tended to be promoted with knowledge workers as it affects knowledge exchange 
among the members of cross-functional teams. According to these findings, it might be 
reasoned that although the Thai food companies recognised the necessity of KM activities.
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they tended to less regard on the organisational culture to support KM activities, such as 
openness, trust and empowerment.
To promote a learning and sharing culture, the literature suggests that communication, 
collaboration and opportunities for networking need to be implemented organisation-wide 
(Soliman and Spooner, 2000; Hung et a l, 2005; Bishop et a l, 2008); also various 
supportive activities are suggested, especially to support cross-functional and cross- 
departmental synergy (Armbrecht et a l, 2001; Oliver and Kandadi, 2006; Bechina and 
Ndlela, 2009). From the case studies, communication and activities were highlighted as a 
vital means of promoting such a culture in the 21 Thai food companies examined. 
Horizontal and vertical communication was stressed for their distinctive features in 
promoting a knowledge culture. Appropriate and adequate support for activities, facilities 
and time were considered essential to provide opportunities for interaction and networking 
among staff members and colleagues. Most of the activities that took place were based on a 
cross-functional or project-basis rather than through social activities. This is best 
summarised by the following statement:
“Activities were regularly held to support sharing culture. Naturally, people have 
their own mind-set and work territory. Group activities were used to break this 
mental barrier. For example, an informal meeting on interesting issues was held 
every day at lunch time, and staff interested were welcome to join even i f  it might not 
be directly related to their work responsibilities. The theme o f  the issues was changed 
each month, for instance waste disposal, water saving and electricity saving. ” 
[Manufacturing manager, LFC-2j
Many scholars suggest that authorities and delegated staff should be clearly appointed 
(Liebowitz, 1999; Armbrecht et a l, 2001), as delegation of teams/staff to facilitate KM 
activities can increase the success of their implementation. The importance of a supporting 
team was stressed in a study by Bishop et al (2008) as they claimed it is an element for 
implementing successful change. Nevertheless, the factor ‘supporting team’ was least 
recognised by Thai food companies, compared with others, as it was ranked last. Also, it 
was evident from the case studies that a lack of designated staff could lead to a failure of 
KM initiatives, since some respondents admitted that failures in their specific KM 
programmes were caused by the lack of designated staff.
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Resource influence
According to the survey results, resource influence also has a significant positive impact 
on the KM process (>5=0.221,/?=0.029). Organisational resources are critical for the KM 
process because their availability can regulate knowledge activities, both qualitatively and 
quantitatively (Holsapple and Joshi, 2000). Three types of organisational resources are 
addressed with regard to resource influence: technological, human and financial resources. 
First, technological resources concern the use of information technologies to support 
knowledge flow across companies. Availability of and accessibility to them is recognised 
as an enabler for effective knowledge management (Davenport et a l, 1998; Armbrecht et 
al 2001; Wong and Aspinwall, 2005). Although the importance of IT-based tools in 
facilitating knowledge flow was recognised, implementation of them in the 21 Thai food 
companies examined differed from company to company. It was evident that the level of 
implementation of IT-based tools is affected by company size (Table 7.1). As the large 
companies have more capabilities in information technologies, they tend to implement 
more IT-based tools to facilitate their business processes. However, most important for the 
success of adoption of IT-based tools is an appropriate alignment with business strategy 
and seamless integration to business processes or practices. This is exemplified by the 
following statement:
“For around 4-5 years, we had trial and error with the traceahility software system. 
The system was very complicated in terms o f software development as it needed to be 
integrated into the HR and accounting software. Two major problems faced while 
developing the system were user acceptance and incomplete and misunderstood 
requirements. ” [Manufacturing and QA manager, LFC-4]
Secondly, retaining knowledgeable staff and seeking new talent are the responsibilities of 
HR departments which manage personnel who possess invaluable knowledge of 
organisations (Rehman et a l, 2010). Providing employees with training and learning 
opportunities and encouraging them to participate can help to advance and replenish 
organisational knowledge (Skyrme and Amidon, 1997; Chong, 2006; Rehman, 2010). 
From the case studies, concerns about human resource development were of primary 
interest to the respondents. In particular, job rotation and training courses were employed 
to prevent a loss of core knowledge caused by staff turnover, and performance appraisals
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were used to motivate employees to participate. Lastly, sufficient budget and financial 
support should be allocated and committed to relevant functions, such as knowledge 
acquisition, research and development, and employee development programmes 
(Holsapple and Joshi, 2000). As revealed by the respondents, financial support was 
necessary for running KM activities, such as training sessions, awards and contests, and 
social events, as well as for financial incentives. In the case of implementation of a new 
system, especially supportive IT systems, long-term commitment in budget allocation was 
crucial.
Process influence
As revealed from the survey results, process influence also has a significant positive 
impact on the KM process (y5=0.199,/?=0.032). In practical terms, various techniques and 
strategies were implemented to support the KM process, particularly to amplify the know­
how experience and expertise of employees. Two enabling factors of concern in process 
influence are knowledge practices and knowledge channels. From the case studies, various 
knowledge practices have been adopted and evolved inside companies to serve a unique 
structure of organisational knowledge. For example, managerial approaches, such as 5s, 
TQM and Kaizen, have been adopted to enable continuous improvement. In addition, the 
respondents have benefitted from the adoption of quality and safety standards, i.e. GMP, 
HACCP, ISO 9000 series and ISO 22000, as they offer a standardised process to codify 
knowledge in business and manufacturing processes. Adoption of appropriate knowledge 
practices allows best practices of individuals or groups of staff to be transferred, which 
then increases the overall performance of companies (Skyrme and Amidon, 1997). 
Realising the limitations of internal knowledge bases, the respondents also sought new 
knowledge from various channels. Invaluable external resources, such as specialist 
networks and collaborative projects with external stakeholders, especially local 
universities, were frequently accessed to enhance problem-solving problem abilities and 
create new knowledge. The use of multiple channels of knowledge, e.g. suppliers, 
customers and external stakeholders, is imperative for an organisation’s knowledge to 
flourish (Davenport et a l, 1998; Soliman and Spooner, 2000; Armbrecht et a l, 2001; 
Egbu, 2004).
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Managerial influence
Although the contribution of managerial influence on the KM process is not significant in 
terms of statistics (/?=0.154, 123), its importance on the success of KM initiatives was
recognised and mentioned in the case studies. Four enabling factors concerned, with regard 
to the managerial influence, were managerial support, business strategy alignment, 
benchmarking and reward and recognition. As implementation of new KM initiatives 
often involves changes in organisational culture and practices, substantial top management 
support was required for the success of KM initiatives. Thus it was evident from the 
ranking order that Thai food companies gave the most precedence to continuous .support 
and encouragement from top management, as the factor ‘managerial support’ was ranked 
highest among the twelve enabling factors. This is in line with the survey study with SMEs 
in the UK (Wong and Aspinwall, 2005) in which managerial support was ranked at the top 
of an eleven-factor list. Also a survey study with Malaysian and Pakistani SMEs (Rehman 
et a l, 2010) highlighted managerial support as the most significant factor of twelve 
enablers. From the case studies, it was revealed that the existence of enthusiasm in top- 
level staff for adopting KM initiatives can motivate subordinates to participate, as 
illustrated by the following statement:
“In short-term approach, initiatives and support from management-level staff should 
be explicitly and regularly presented to subordinates. For example, I  regularly send 
emails about innovation news or interesting information to our staff every day. ... 
However, to communicate to all staff on the company’s vision, other approaches have 
also been deployed. For example, in the KPI and employee evaluation system, 
employees have to set their ‘individual smart goal apart from their functional KPL 
Moreover, a CEO should behave or present himself as a role model for  
subordinates. ” [Managing director, LFC-1]
In order to serve business goals, KM practices need to be designed and imposed 
appropriately with regard to a company’s business strategy and core competencies 
(Soliman and Spooner, 2000; Egbu, 2004; Haider, 2009; Rehman et a l, 2010). The factor 
‘strategic alignment’ was placed second in the overall ranking. This seems to be similar to 
the study of Wong and Aspinwall (2005) in which business strategy was ranked third, but 
dissimilar to the study of Rehman et al. (2010) in which business strategy was placed 
second from last. As supported by the case studies, the 21 Thai food companies examined
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were tended to implement KM initiatives in accordance with their core competencies, i.e. 
existing manufacturing facilities, technical skills and resources. In the case of small- and 
medium-food companies, the owner/manager’s attributes, such as personality, skills, 
responsibilities, attitudes and behaviour, had a decisive influence on and controlled the 
direction of the KM strategy.
As expensive investment and changes are likely to be required for KM initiatives, any KM 
implementation should be linked to impressive benefits, either tangible or intangible. 
Benchmarking and measurement of performance play a crucial role as they provide 
systematic techniques for measuring companies’ performance regarding achieving strategic 
goals (Davenport et a l, 1999; Chong, 2006). Nevertheless, the factor ‘benchmarking’ was 
recognised less by Thai food companies as it was ranked third from last. Although drivers 
for the pursuit of knowledge management, i.e. accelerating innovation, increasing 
productivity and reducing cost, are obvious, benchmarking those benefits is still 
complicated and only a few companies were able to provide quantitative justification for a 
KM initiative (Armbrecht et a l, 2001). From the case studies, as many KM initiatives were 
top-down implemented, the necessity of benchmarking was less recognised because they 
are a demand from top management. However, with any initiatives originating from 
operational staff, benchmarking or measurable indicators needed to accompany them. 
Benchmarking is imperative for gaining full support from top management as it is used to 
evaluate success or benefits offered from the proposed initiatives. This theme can be 
widely seen in the large companies which have a complex organisational structure.
Lastly, reward systems appeared relatively unimportant as ‘reward and recognition ’ was 
ranked second from last in the survey. Indeed, reward systems that were employed 
particularly for KM programmes were rarely seen in the 21 Thai food companies 
examined. Based on the case studies, the respondents tended to rely on traditional team- 
based reward systems, i.e. team bonuses, rather than individual incentive schemes. 
Although of less importance with the resj^ondents, a few of the larger Thai food companies 
in the study had implemented an individual reward scheme, such as skills-based pay and 
incentive pay, to generate enthusiasm from staff. Also, it was found from those 
respondents that both financial and non-fmancial rewards were likely to be included in an 
individual reward scheme. While financial rewards were used to motivate staff, non­
incentive rewards, such as peer recognition, learning opportunities and work promotion,
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were used for recognition of their contribution and for staff retention. In practical terms, 
financial rewards are important motivators for low-level workers, whereas non-financial 
rewards were found to contribute more to knowledge workers.
9.4 CONTRIBUTIONS OF KM SYSTEM TO THE KM PROCESS
For the purpose of this research, five types of IT-based systems, i.e. IT  infrastructure, data 
storage and organising tools, collaboration tools, business-process support tools, and 
knowledge organising tools, were used to explore the contribution of technological support 
to the KM process in Thai food companies.
Significant relationships between the KM process and the major influential tools were 
revealed from the survey results in which the hypothesis ‘H3 ’ -  KM system has a positive 
effect on KM process -  is accepted (section 6.9.3). Among the five IT-based tools, only 
collaboration tools has a significant beneficial impact on the KM process. This is in 
accordance with the survey results about organisational support in which corporate 
environment influence was identified as the strongest influenee on the KM process (section 
9.3). Corporate environment influence refers to a set of enablers relevant to creating a 
corporate atmosphere for knowledge sharing and collaborative work, hence collaboration 
tools has a strong influence on the KM process as well. As most collaboration solutions 
facilitate the creation and distribution of content through a combination of communication 
techniques (Klasson, 1999), they allow tacit knowledge, best practices and relevant 
experiences to be elicited and distributed throughout a given community.
According to the case studies, the use of information technologies was broadly seen in the 
21 Thai food companies examined. Most IT-based systems were originally designed and 
implemented to enhance business processes and activities, rather than to support the flow 
of knowledge. Though the benefits of IT-based tools in supporting business processes are 
recognised, only a few food companies use IT-based software at an advanced level (Table 
7.1). It is noticeable that Thai food companies were less advanced in their use of 
information technologies. The key reason constraining the use of information technologies 
in the 21 Thai food companies examined is that the benefits did not justify the cost that 
would need to be invested. Frequently, the food companies questioned whether IT
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investment represented good value for money, or whether the tools were actually required 
for the company’s business needs.
With regard to the mean scores, the implementation of IT-based tools within Thai food 
companies could be classified into three levels: fundamental, intermediate and advanced 
(section 6.7). First, the fundamental level concerns IT  infrastructure (M=3.82) enabling 
staff to access knowledge whenever and wherever they need. Second, the intermediate 
level, into which data storage and organising tools (M=3.34) and business-process support 
tools (M=3.21) fall, refers to the implementation of a higher level of IT tools which are 
used to manipulate the codified knowledge and business information of a company. Lastly, 
the advanced level, including collaboration tools (M=2.73) and knowledge organising 
tools (M=2.71), concerns the facilitating function of IT tools in exchanging tacit 
knowledge across inter- and intra-organisational boundaries, and the analysing function for 
further use of the organisational knowledge base.
Based on the classification of IT-based tools above, implementation of basie IT 
infrastructure is indispensable and its use was broadly seen within the 21 Thai food 
companies examined. Emails were extensively used as a fundamental basis for business 
communication, and video conferencing systems were likely to be used for distant 
communication between headquarters and factories. While the office suite was a standard 
tool for codifying documents into a transferable file format, the Internet was commonly 
used to facilitate information and knowledge search. Most of the small food companies 
employed information technologies at this level.
The intermediate-level tools were found to be essential, especially when the business 
processes become more complicated. The medium and large food companies tended to 
implement IT-based tools at this level. However, they were rarely seen in the small food 
companies. The tools were found to be used to facilitate the flow of business information 
or codified knowledge. Various types of software systems were employed to serve 
different business needs in the 21 Thai food companies examined. Data repositories were 
used to facilitate knowledge sharing and control the consistency of shareable knowledge. 
These allow codified knowledge and business information, such as handbooks, manuals 
and documents, to be transferred, and facilitate cooperative and cross-functional activities 
among staff. Supply chain management systems were necessitated for cross-functional
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operation and cooperation with suppliers, and were used to manage information along the 
supply chain. This can be illustrated by the following example:
“Last year, we developed and implemented a system, called DSM (demand-supply 
management), for managing all processes along the supply chain. ... It is a task force 
system for enhancing cooperation across different functions by integrating cross­
functional tasks, such as marketing, sales, customer service, logistics, procurement, 
inventory, accounting, manufacturing and even business partners. ”
[Managing director, LFC-I]
The system, which is a traceability system, was implemented to respond to new regulations 
or requirements. Traceability involves the process of tracking data and making them easily 
accessible by using information technology. In addition, tailor-made software is sometimes 
required to make the system fit with the specific practices of food companies. For example, 
a system developed in-house was employed to provide a platform for knowledge creation 
and cross-functional operation, as exemplified by the following respondent:
“It works like a worhflow application. Users put their information into the system 
and then it is automatically processed through a series o f pre-designed steps. For 
example, in our case, users create records o f their work improvement in the system; 
such an improvement could be either implemented or new ideas. Then a set o f  
records are scrutinised and scored regularly by a team o f designatedjudges. ”
[QA manager, LFC-6]
In a few cases of the large food companies, advanced tools were introduced for more 
strategic use of business knowledge. The tools emphasised the flow of tacit and 
organisational knowledge. The importance of a virtual space for knowledge sharing, 
platforms that allow an employee to share, communicate and interact with others, was 
recognised, and hence were provided in the companies, specifically web portals and web 
board systems. While the former facilitate employees to navigate, organise and interact 
with one another and with explicit knowledge stored, the latter encourage think-aloud 
behaviour among staff. In respect of the further use of organisational knowledge bases, 
enterprise resource planning (ERP) systems were implemented to facilitate the flow of 
information between all business functions and allow strategically valuable information to 
be generated, managed and shared.
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9.5 OTHER POTENTIAL OF IT-BASED TOOLS
The research determined the potential of IT-based tools (besides manipulating the flow of 
organisational knowledge). The relationships between the KM process, KM enablers and 
KM system were calculated using moderated regression analysis. The results show that 
KM enablers and KM system together have a positive and significant effect on the KM 
process. However the moderating effect of KM system is not significant. This in turn 
means the hypothesis ‘H4 ’ -  The effect o f KM enablers on KM  process is supported by KM  
system -  is rejected (section 6.9.4). In other words, a higher level of implementation of KM 
system could not increase the effect of KM enablers on the KM process.
Further inspection was carried out by investigating the moderating effect of each IT-based 
tool on the relationship between the KM process and KM enablers. According to the 
results, there is a significant interaction between business-process support tools and KM 
enablers (section 6.9.4). In other words, the greater the implementation of business-process 
support tools, the higher the level of influence of KM enablers on the KM process. It could 
be argued that the implementation of several organisational support requires changes in 
management schemes and activities, and these changes could be enhanced by information 
technologies. For example, when a new incentive programme is introduced to encourage 
staff to participate in knowledge management, sometimes it brings in a new course of 
business processes; information technologies could be used to support those new processes 
and manage the large amount of data that is likely to be created.
From the case studies, it was evident that some KM enablers, e.g. organisational culture, 
reward and recognition, and human resources, were advanced through the use of IT-based 
tools. As new practices were introduced to promote KM activities, customised software 
was designed and developed to handle the large amount of information that might result 
from the adoption of those practices. This would gain more response from and 
participation by the employees which then leads to growth of the knowledge culture in the 
companies. For example, in one company. Kaizen-based software was implemented to 
support the reward and recognition scheme. Another example was the introduction of a 
platform for competency development. This is a system developed in-house to promote 
personnel development; the platform includes training programmes and performance 
appraisal for knowledge workers, as described by the following statement:
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“...we implemented ‘360 degree feedback’ which is a process o f  employee 
assessment. Employees receive anonymous feedback from people working around 
them, including their supervisors, peers, subordinates and external stakeholders. A 
broad range o f  questions is asked regarding workplace competencies. In addition, all 
knowledge, information and materials required for running our business are 
documented and stored in order to be accessed by staff and new recruits at any 
time. ” [QA manager, LFC-6]
Although all these tools do not support the KM process directly, the use of them is 
necessary and benefits the growth of knowledge in the company. This is in line with the 
study of Leidner and Kayworth (2006) which concluded that IT has the potential for use in 
organisational culture reengineering efforts. Additionally, the study of Doherty and Perry 
(2001), examining the influence of a new workflow management system (WMS) on 
organisational culture, revealed that implementation of the WMS strengthened 
organisational culture values related to customer orientation, flexibility, quality focus and 
performance orientation. In summary, IT-based tools have a role to play in facilitating 
companies’ knowledge communities and cultural transformation, either intentionally or 
unintentionally.
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9.6 RECOMMENDATIONS FOR THAI FOOD COMPANIES
In addition to the survey results and the findings of the case studies, some interesting 
points have emerged from the empirical studies. This leads to some recommendations for 
Thai food companies, as follows:
Aligning to business strategy
In the Thai food industry, there is evidence that it is company size that has most impact on 
KM practices and support. The matter of the company size reflects differences in human or 
monetary resources (Van de Vrande, 2009; Roxas et a l, 2013). Aeeording to the case 
studies, the Thai food companies examined tended to develop their business strategy by 
considering capabilities in financial, human, managerial and manufacturing resources. 
Therefore, their KM practices were designed and aligned appropriately to their business 
strategy.
In the case of the small food companies studied, the most valuable knowledge was held by 
the heads of employees and managers. Findings showed that new knowledge is acquired 
and developed through the process of listening to suppliers, communicating with 
consumers, networking with external experts and taking part in external activities (such as 
trade fairs, seminars and conferences). Most knowledge was in a tacit form and was 
difficult to codify. With the flat and loose organisational structure common in small 
companies, informal approaches seemed to be applied to knowledge sharing, transfer, 
exploitation and retention. Knowledge was generally centralised around a small group of 
key staff to avoid the threat of staff turnover. Although the smaller food companies were 
found to tend to implement a simple set of IT-based tools, i.e. the Internet, email and an 
office suite, because of the cost-effective start-up investment required, their use of more 
advanced tools was limited by financial constraints.
As the size of the company increased, it became more difficult to manage the knowledge 
emanating from suppliers, customers and their business processes. Formal practices and 
support were found to be systematically introduced to facilitate knowledge processes in the 
large food companies. They had the distinction in knowledge organising which includes 
aspects of knowledge documentation, knowledge accessibility and knowledge sharing, and
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adoption of industrial and safety standards, which require clear documentation, is 
frequently seen in large food companies. More focus was placed on human resource 
development by emphasising training and knowledge sharing. With the complex 
organisational structure of the larger companies, organisational and technological support 
was essential for knowledge sharing. Therefore, opportunities and advanced IT 
technologies were provided to allow more effective communication and interaction across 
the company.
It is clear that different levels of KM practices, KM enablers and KM system have been 
introduced by the companies examined in accordance with the size of the company. 
Although KM practices and support implemented are subject to varying by company size, 
most of the Thai food companies examined, whatever their size, were satisfied with their 
innovation performance. This was evident from both the quantitative results and the 
qualitative findings. The survey results showed that there is no significant difference in the 
innovation performance between food eompanies of different sizes (section 6.8). On the 
other hand, the qualitative findings showed that, although being less effective, the small 
food companies could introduce innovative products to the market, while the medium food 
companies could be complacent with product development and process improvement. This 
might be due to the fact that food companies are likely to adapt and align their knowledge 
practices and resources to their core competency in order to achieve their business goals. 
Also the survey results showed that Thai food companies considered strategic alignment as 
the second most important of the twelve enabling factors.
Enhancing collaboration
It was evident from the empirical studies that ‘collaboration’, between internal and 
external company stakeholders or external agencies, is placed at the heart of knowledge 
management in the Thai food industry. Collaboration allows people to understand each 
other and build new knowledge. Inside food eompanies, product development and process 
improvement rely heavily on the integration of knowledge from different business 
frinctions. Most of the Thai food companies examined realised the importance of cross- 
functional activities. Also communication and cooperation among departments were 
crucial for implementing new knowledge, as clearly stated by the interview respondents. 
Marketing, R&D and manufacturing teams were the three main functions mentioned in this
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context by the Thai food companies. Marketing teams had to work closely with customers 
in order to sense needs and special requirements in the marketplace. New ideas were 
formulated and further developed by R&D teams. Existing knowledge inside the company 
and new knowledge from suppliers and external stakeholders needed to be considered in 
order to transform a new idea into a new product. Then manufacturing teams had to 
develop a production process for manufacturing a new product at a competitive cost.
Development and improvement in products and processes were considered a result of 
collaboration of these business functions and cross-functional teams were likely to be set 
up to achieve this. For effective collaboration, the Thai food companies examined provided 
organisational and technological support to their staff. This support aimed to create an 
environment and atmosphere that promote interaction among staff members, as 
opportunities for communication and interaction allow knowledge to be shared and 
exchanged. Additionally, meetings and cross-functional activities were regularly held and 
collaboration tools, such as web portals, web boards and collaborative platforms, were 
employed to facilitate knowledge sharing among staff. This was supported by the results of 
the multiple regression analysis which highlighted the positive impact of corporate 
environment influence and collaboration tools on the KM process.
The scope of collaboration was not limited only to inside the company's boundary. 
Cooperation and networking with suppliers, local universities and trade associations were 
frequently seen from the Thai food companies examined. Communication with customers 
and consumers was also necessary for product development. Recognising the necessity of 
these knowledge channels, various IT-based tools have been developed and employed to 
facilitate collaboration with them. Tools such as email and social networks, have been used 
as a means of communication and systems, such as supply chain management and 
customer relationship management, have been deployed to provide a platform for 
cooperation with suppliers and customers respectively.
Cultivating knowledge communities
Another interesting point from the case studies is that knowledge management is not only 
about managing the flow of knowledge, but also about managing the ‘community’m. which 
knowledge is situated. McDermott (1999) argued that knowledge is a result of a human
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act; it belongs to communities and it circulates through communities in many ways. To 
leverage knowledge, focus need to be placed on the community that owns it and the people 
who use it, not the knowledge itself. Unlike a work team, a community is made up of 
volunteers or invitees instead of assigned respondents (Brailsford, 2001). People usually 
take part in a community because they are interested and passionate about a particular 
concern or topic. People are encouraged to interact with each other and spend time 
together. When pondering common issues, advice, ideas, information and insight are 
typically shared. It is fundamentally different from being assigned to a project team or 
committee.
Cultivating a knowledge community is a practical way to manage organisational 
knowledge asset (Wenger et a l, 2002). Building, nurturing and supporting a community 
that shares an interest in specific knowledge topics is necessary for increasing an 
organisation’s ability to leverage such knowledge topics. In a knowledge community, 
knowledge domains need to be strategically identified. Within a business context, a 
knowledge domain is a body of knowledge relevant to company’s particular process or 
value-creating area. From the case studies, attempts to create and nurture knowledge 
communities could be seen, especially in the large food companies. With recognition of 
barriers caused by complex organisational structure, several activities have been created 
and employed to promote knowledge communities inside the companies. Moreover, 
knowledge communities are likely to cut across organisational boundaries (Brailsford, 
2001). In practical terms, knowledge communities can go beyond the company’s frontiers, 
although this depends on the knowledge domain involved. From the case studies, a few of 
the Thai food companies paid attention to promoting sustainable development with farmers 
who supply raw materials. Through mechanisms such as contract farming, barter trade and 
training programmes, the companies and farmers can get closer and learn from each other. 
The focus on the community is apparent from the respondents and the relationship between 
the community’s actors is more complex than business cooperation. This theme was 
illustrated by the following statement:
“Therefore various cooperative schemes were introduced to tackle these problems, 
such as contract farming, future contracts, and knowledge transfer. These schemes 
have been deployed with the intention o f improving farmers ’ life quality, securing 
supply volume and increasing yield and productivity. ”
[Manufacturing manager, LFC-2]
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Naturally, communities are held together by the communities’ members. To keep a 
community alive, a community support structure should be created in order to connect 
members, helping the community to concentrate on important issues, and fuelling the 
community when it starts to lose energy (McDermott, 1999). Organisational and 
technological support plays a crucial role in achieving this goal, besides facilitating the 
flow of knowledge in the KM process. As a body of knowledge is developed through 
communal involvement of a community’s members (Walsham, 2001; Wenger et a l, 2002), 
organisational support is considered more appropriate and efficient approaches than 
technological support.
Furthermore, the impact and consequences of information technologies to support 
communities have been claimed by some scholars (Walsham, 2001; Bloodgood and 
Salisbury, 2001; Huysman and Wulf, 2006). The empirical study of Walsham (2001) 
disclosed that the most useful function of information technologies in supporting 
knowledge management is continual inter-subjective communication between individuals. 
McAfee (2006) suggested that most of the information technologies to support 
communication functions fall into two categories: channels and platforms. The former 
refers to the tools used for enhancing individuals’ ability to create and distribute digital 
information, whereas the latter concerns the systems that make digital information more 
centralised and give it commonality, like intranets, web sites and web portals. Other 
potential uses of information technology to facilitate knowledge communities of a 
company were exposed by this research (section 9.5). According to the findings, it was 
revealed that IT-based tools have an important role in facilitating companies’ knowledge 
communities and cultural transformation.
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9.7 SUMMARY
This chapter discussed the overall findings of this research. In each section, the 
quantitative findings of the survey study and the qualitative findings of the case studies 
were presented alongside each other to provide complementary explanations of the issues 
being studied. First, contributions of the KM process to innovation were highlighted. The 
survey results showed that KM process has a positive effect on innovation performance. 
Among the three knowledge processes, knowledge application and creation have a 
significant positive impact on innovation performance. The findings of the case studies 
revealed that within the 21 Thai food companies examined multiple knowledge channels,
i.e. the company, the suppliers, the marketplace and external agencies, were used for 
knowledge creation. In addition, they also revealed that, in respect of knowledge 
application, internal linkages among staff/departments together with cooperation with 
external stakeholders or external agencies were crucial.
Then, contributions of organisational support to the KM process were discussed. The 
survey results confirmed that KM enablers had a positive effect on the KM process, and 
the findings of the case studies provide contextual insights about how those KM enablers 
were deployed in the 21 Thai food companies examined. The chapter continued with the 
contributions of technological support to the KM process. The positive effect of KM 
system on the KM process was supported by the survey results; however among the five 
types of IT-based systems, only collaboration tools has a significant positive impact on 
KM process. The findings of the case studies provided examples of how IT-based tools 
were implemented to support knowledge activities within the 21 Thai food companies 
studied. Other potentiality of IT-based tools for promoting knowledge management was 
also determined and discussed. The chapter finally concluded with recommendations for 
Thai food companies in which the issues of aligning to business strategy, enhancing 
collaboration and cultivating knowledge communities were emphasised.
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CHAPTER 10 
CONCLUSIONS AND RECOMMENDATIONS
10.1 INTRODUCTION
This chapter provides an overall summary of the entire research. It consists of four 
sections. First, the research aim and objectives are restated and the conclusions of the 
findings are presented, addressing each research objective in turn. Then, contributions of 
the research, including theoretical contributions and managerial implications, are 
discussed. In the third section, limitations of the research are identified. Finally, 
recommendations for future research are provided.
10.2 AIM AND OBJECTIVES OF THE RESEARCH
As knowledge is considered to be a core competitive element, a broad range of KM 
activities are initiated and implemented in companies in order to enhance their innovation 
achievement. Nevertheless, the concept of KM is not just about managing knowledge but 
is also about manipulating conditions that enable the flow of knowledge. Therefore, a 
supportive environment, namely KM enablers and KM system, is required for successful 
KM. The present research was designed to explore their inter-relationship and the specific 
research aim is as follows:
“To investigate critically the relationships between the KM process, KM enablers,
KM system and innovation in the Thai food industry. ”
The research aim can be achieved through three specific objectives. The following sections 
review and discuss the findings of the research in relation to these research objectives.
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10.2.1 Research objective 1: The conceptual framework
“To develop a conceptual framework for the research by undertaking a systematic 
review o f the research literature in the area o f  KM ”
A literature review was undertaken at this stage to review a broad range of literature in 
knowledge management. Two main streams of literature were identified:
1. Those studies which focus on the KM process were assessed. These include 
theoretical and empirical studies that explored the process of knowledge flow and 
revealed the associated links between knowledge management and innovation. 
(Chapter 2)
2. From another aspect, several studies attempted to determine enabling conditions 
and their role in facilitating the flow of knowledge. A range of enabling factors 
contributing to successful KM deployment was identified. (Chapter 3)
These two streams of literature were reviewed for the research and the conceptual 
framework was developed focusing on two main areas: (1) the integrative view o f  
knowledge management and (2) supportive environment for knowledge management.
(1) The integrative view o f knowledge management
The integrative view of knowledge management highlights the role of the KM process as a 
mediator to facilitate the flow of knowledge across a company (section 2.8). It focuses on 
three crucial roles of the KM process:
• Connecting external knowledge resources to organisational knowledge bases: 
connecting a variety of external knowledge resources to knowledge bases of a 
company is considered a basic function of KM process. Through the process of 
acquiring, storing, and sharing, knowledge can be available, at anytime, anywhere, 
and in any form, to those who need it.
• Connecting external knowledge resources to innovation process: gaining a number 
of possible ideas and insights from various external sources of knowledge is an 
indispensable role of the KM process. This is in line with the 'open innovation'
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model (section 2.5.1.2) and the concept of 'absorptive capability' (section 2.5.1.4) 
which stressed the importance of external ideas to the innovation process.
• Connecting organisational knowledge bases to innovation process: existing 
knowledge embedded in a company is considered a pre-requisite of an innovation 
process (section 2.5.1.3) due to its considerable contributions to transformative 
capability (section 2.5.1.4). Through KM process, knowledge and information can 
be exchanged amongst knowledge bases and so contribute to the innovation 
process.
Among various approaches used to classify the KM process, an adapted version of that of 
Xu et a l (2010) was adopted. Three stages of knowledge process were identified (section 
2.4.4): (1) knowledge creation, (2) knowledge application and (3) knowledge organisation. 
This three-stage KM process was adopted for the empirical investigation because of its 
association with the innovation process and the conciseness of the structure to be 
measured/explored (section 2.8).
(2) Supportive environment for knowledge management
The supportive environment highlights organisational mechanisms that are employed in a 
company to facilitate knowledge activities. What should be focused upon is not knowledge 
itself but the community and the people that own and use it. Two dimensions of the 
supportive environment were identified and included in the conceptual framework: 
organisational support and technological support. Organisational support concentrates on 
various enablers from an organisational perspective based on the literature relating to KM 
enablers, whereas technological support concerns the supportive role of information 
technology or KM system in the KM process.
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Organisational support (KM enablers)
KM enablers are a set of enabling factors which influence the success of KM initiatives. A 
systematic literature review (section 3.2.3) was undertaken to explore and identify the 
range of influential factors proposed in the extant studies. As a result, the twelve enablers 
influencing the success of the KM process were identified and then subdivided into four 
categories:
(i) Managerial influence refers to a set of enablers relating to the function or activity of 
management. Managerial influence affects the knowledge practices of a company or 
an individual through organisational procedures from the top down. It includes four 
enablers: (1) managerial support, (2) strategic alignment, (3) benchmarking and (4) 
reward system',
(ii) Corporate environment influence refers to a set of enablers relating to the eorporate 
environment in which the KM process operates. As the context engenders the degree 
to which staff can participate, the corporate environment is powerful in determining 
the success of KM initiatives. Three enablers were included in the corporate 
environment influence: (5) supportive culture, (6) supportive activities and (7) 
supporting team',
(in) Process influence refers to a set of enablers in respect of practical techniques used to 
support the KM process. Various techniques and strategies are implemented to 
amplify the know-how experience and expertise of employees. Two dimensions are 
included in the process influence: (8) knowledge practices and (9) knowledge 
channels', and
(iv) Resource influence refers to a set of enablers in respect of an organisation’s 
resources. Resources are critical because their implementation can regulate 
knowledge activities, both qualitatively and quantitatively. Three types of 
organisational resources are included in the resource influence: (10) technological 
resources, (11) human resources and (12) financial resources.
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Technological support (KM system)
KM system, in the scope of this research, is a set of IT-based tools that facilitate the 
process of managing organisational knowledge. These tools are deployed to manage a 
company’s knowledge assets, including both explicit and tacit knowledge. Based on the 
literature of Alberghini et al (2010), Rao (2005), Tyndale (2002), and Sher and Lee 
(2004), a five-class classification was adopted for this research. The classification 
categorises IT-based tools based on how their technology supports the KM process:
(i) IT  infrastructure: basic tools that enable people to access knowledge whenever and 
wherever they need it;
(ii) data storage and organising tools: tools that manage and assure the accessibility and 
availability of stored information;
(in) collaboration tools: tools that satisfy the requirement of sharing information and 
knowledge, as well as working together;
(iv) business-process support tools: tools that are used to support specific business 
functions, for example, accounting systems, supply chain management and customer 
relationship management; and
(v) knowledge organising tools: tools that support the use of an organisation’s 
knowledge base, such as enterprise resource planning (ERP) and decision support 
systems.
In this research, the two streams of literature, including integrative view o f knowledge 
management and supportive environment for knowledge management, were integrated to 
present a holistic view of knowledge management. Through the integration of disconnected 
literature, this holistic view was adopted for empirical investigation in the context of the 
Thai food industry in order to improve the understanding of the interactions between KM 
process, KM enablers and KM system.
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10.2.2 Research objective 2: The quantitative study
“To examine the relationships between KM process, KM enablers, KM system and 
innovation in the Thai food industry”
A quantitative approach was used to investigate the KM process and the implementation of 
KM enablers and KM system in Thai food companies. A quantitative study was conducted 
using a survey questionnaire and a sample of 107 Thai food companies. The conceptual 
framework was adopted for statistical tests. Specifically, the associated relationships 
between KM process, KM  enablers, KM system and innovation performance, identified in 
the conceptual framework, were examined through multiple regression analyses. Four 
statistical hypotheses were identified in accordance with the associated relationships 
examined:
HI: KM process has a positive effect on innovation performance. Accented
H2: KM enablers have a positive effect on KM process. Accepted
H3: KM system has a positive effect on KM process. Accepted
H4: The effect of KM enablers on KM process is supported by KM system. Rejected
According to the results of the hypothesis testing, a strong significant relationship between 
innovation performance and KM process existed within a sample of 107 Thai food 
companies. In other words, the hypothesis H I ’ is accepted; from this, it can be inferred 
that the innovation performance of Thai food companies can be aided by an efficient KM 
process. Also, the hypotheses 'H2 ’ and 'H3 ’ are accepted as positive associations between 
KM process and KM enablers as well as KM system were identified. Therefore, it can be 
inferred that the KM process can be enhanced through the implementation of KM enablers 
and KM system. In contrast, the effect of KM enablers on KM process was found not to be 
supported by KM system and therefore the hypothesis H 4 ’ is rejected. This suggests that 
the implementation of KM system does not increase the effect of KM enablers on the KM 
process. Nevertheless, further hypothesis testing was conducted to investigate the 
moderating effect of each IT-based tool of KM system and it was revealed that one of the 
tools, specifically business-process support tools, can support the effect of KM enablers on 
KM process. This leads to support for the idea that some specific IT-based tools can be 
used to enhance the effect of KM enablers on KM process.
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Therefore, it can be concluded that the presence of organisational support (KM enablers) 
and technological support (KM system) contribute to the success of the KM process. 
Among the four major KM-enabler influences, corporate environment influence, including 
the factors supportive culture, supportive activities and supporting staff, made the strongest 
contribution to the KM process. With regard to KM system, only collaboration tools have 
a strong influence on the KM process. These significant contributions highlight the 
importance of collaboration to strengthening the KM process in the Thai food industry.
10.2.3 Research objective 3: The qualitative study
“To explore the extent to which KM enablers and KM system are implemented to 
facilitate the KM process in the Thai food industry”
A  qualitative approach was deployed to explore associated relationships between the KM 
process, KM enablers and KM system in the Thai food industry. A case study approach 
involving in-depth interviews with 21 Thai food companies was adopted for the qualitative 
study. Within the single case of the Thai food industry, three embedded units of analysis 
were incorporated. The three units were differentiated by company size, i.e. large, medium 
and small. The analysis procedure was carried out based on a deductive technique, namely 
explanation building, in order to explain the associated links being investigated. Insights 
extracted from real practices of the 21 Thai food companies examined allowed a clear 
understanding of the context to be revealed.
Informative insights in the KM process were revealed from the 21 Thai food companies 
examined. First, the food companies were likely to confine themselves to developing 
existing product lines rather than creating completely new ones. Secondly, various 
knowledge channels were identified as sources of new knowledge and new knowledge 
tended to be generated in four distinct ways: inside the company, from the suppliers, from  
the marketplace and from external agencies. Consequently, internal linkages among 
staff/departments along with cooperation with suppliers and external agencies were crucial 
to knowledge application. Finally, cross-functional activities and communication were 
imperative to facilitate the flow of knowledge inside the companies, collaboration with 
technology and raw-material suppliers was necessary for new product development, and
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networking with external experts was required to enable the companies to compensate for 
lack of expertise in some specific areas.
Among the twelve enabling factors being explored, four -  top management support, 
strategic alignment, appropriate design o f knowledge practices and human resource -  
were highlighted by the respondents. First, substantial top management support was 
required for implementation of new KM initiatives due to the fact that they often involved 
changes in organisational culture and practices. In the case of small and medium food 
companies, the owner/manager’s personality, skills, responsibilities, attitudes and 
behaviour had a strong influence on KM activities. Second, it was evident that, in order to 
serve business goals, KM activities needed to be designed and imposed appropriately, with 
particular regard to business strategy and core competencies. Third, various knowledge 
practices were adapted and evolved inside companies to facilitate a unique structure of 
their organisational knowledge. For example, managerial approaches, such as 5s, TQM and 
Kaizen, had been adopted by some companies to facilitate continuous improvement. In 
addition, the food companies could benefit, in terms of knowledge codification, through 
the adoption of quality and safety standards, i.e. GMP, HACCP, ISO 9000 series and ISO 
22000. Finally, concerns about human resource development were of primary interest; in 
particular, job rotation and training courses have been employed to prevent a loss of core 
knowledge, and performance appraisals have been used to motivate employees to 
participate.
A significant difference in the implementation level of technological support could be seen 
between food companies of different sizes. Generally, IT infrastructure is indispensable 
and its use is broadly seen in the Thai food industry. In addition, several IT-based tools 
have been used to facilitate the flow of business information or codified knowledge. Most 
of these tools were originally designed and implemented to enhance business processes and 
activities. Medium and large food companies are likely to implement IT-based tools at this 
level. In a few cases among the large food companies, some advanced tools were 
introduced to facilitate the flow of tacit knowledge and for more strategic use of business 
knowledge. In addition to facilitating the flow of knowledge in the KM process, the use of 
IT-based tools could provide other great benefits to knowledge management. For instance, 
it was revealed from the case studies that some customised software was developed to
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facilitate the adoption of new KM activities, which in turn results in more employee 
response to and participation in KM activities.
In summary, it was found that the levels of KM practices were affected by the company 
size. Because of limitations in available resources, the 21 Thai food companies examined 
tended to develop their business strategy by considering their capabilities in financial, 
human, managerial and manufacturing resources. Hence their KM strategy was designed 
and aligned appropriately to their business strategy. Additionally, it was revealed that 
implementation of organisational support (KM enablers) and technological support (KM 
system) contributed greatly to the success of the KM process. In particular, the support 
implemented aims to encourage people to take part and interact in the knowledge 
community.
Figure 10.1: A model of KM and supportive elements for the Thai food industry
Innovation
strategic deployment of 
KM enablers and KM system
• Aligning to business strategy
• Enhancing collaboration
• Cultivating knowledge 
communities
KM process
• K n o w le d g e  c r e a t io n
• K n o w le d g e  o r g a n isa t io n
•  K n o w le d g e  a p p lic a t io n
KM system
• In fr a s tr u c tu r e
• T o o ls  fo r  e x p lic it  k n o w le d g e  
(Le. data storage and organising 
tools and business-process support 
tools)
•  T o o ls  fo r  t a d t  k n o w le d g e  
(Le. collaboration tools and 
knowledge organising tools)
KM enablers
• M a n a g er ia l in f lu e n c e
(i.e. managerial support, strategic 
alignment, benchmarking and 
reward ^ stem)
•  C o r p o r a te  e n v ir o n m e n t  
in flu e n c e
(Le. supportive culture, supportive 
activities and supporting team)
• P r o c e s s  in f lu e n c e
(Le. knowledge practices and 
knowledge channels)
• R e so u r c e  in flu e n c e
(Le. technological, human and 
financial resources)
By drawing upon the literature review and the findings from the entire study, a model of 
KM and supportive elements was developed to explain the supportive role of KM enablers 
and KM system in enhancing the KM process, and also the crucial role of KM process in 
fostering innovation in the Thai food industry. According to the overall findings, three 
issues of aligning to business strategy, enhancing collaboration and cultivating knowledge
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communities appeared to be critical components to the success of KM process. 
Consequently, it is suggested that strategic deployment of KM enablers and KM system 
needs to be established in food companies with concern of these issues.
10.3 CONTRIBUTIONS OF THE RESEARCH
This research examined the relationship between the KM process, KM enablers and KM 
system in the Thai food industry. The research is believed to contribute to the body of 
knowledge in the KM literature, and provide practitioners with a useful guideline that can 
engender success in KM efforts. Through the mixed-method approach, the results from the 
survey study together with the findings from the case studies provide theoretical 
contributions to KM research and managerial implications for Thai food companies.
10.3.1 Theoretical contributions
In the field of knowledge management, theory is still evolving and not firmly developed. In 
this research, a large body of literature relevant to knowledge management was brought 
together, and unified into one holistic perspective. The research can be considered as a step 
towards theory confirmation, and a number of contributions are provided to the literature 
on knowledge management.
One of the most important contributions is the holistic view adopted for developing the 
conceptual framework. As many extant studies considered only a certain aspect of 
knowledge management, their value is limited to what they were considering (section 
1.1.3). This research is unique in identifying and describing components that make up the 
holistic viewpoint of knowledge management. By taking a wider-range viewpoint, the 
different strands of thinking on knowledge management have been drawn together with 
regard to the social-organisational context. The conceptual framework stems from two 
aspects: the integrative view o f knowledge management and the supportive environment. 
Distilled from the relevant literature, the former aspect provides an assessment of essential 
elements linked to the KM process, while the latter aspect assesses organisational and 
technological support for knowledge activities. The conceptual framework thus presents a 
robust foundation which can be the basis of future frameworks for complementary research
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that aims to enhance understanding of the various elements constituting KM and their 
respective inter-relationships.
Through this holistic viewpoint, the research has made an important contribution to 
understanding of the relationship between KM process and innovation process, as well as 
the relationship between KM process and supportive environment. This research proposed 
a different way of dealing with the supportive environment. By considering the two 
dimensions of organisational and technological support, the role of IT-based tools 
{technological support) was evaluated separately from other human-related enabling 
factors {organisational support). This research is different in clearly identifying what 
particular organisational support can facilitate the KM process in the context, and how it 
can do that, and revealing the role of particular types of IT-based tools in the KM process. 
As a result, it has been possible to obtain and provide clearer insights into the realities of 
knowledge management in order to facilitate the pursuit of suceessful KM process.
Another contribution is the eoncurrent mixed-method approach employed in carrying out 
the research. With regard to the system review earried out (section 3.2.3), it was found that 
a case study approach was commonly deployed in the KM literature (Table 3.2). However, 
most case studies contained limited and selectively reported details, and provided less 
quantified results that make comparison between variables or cases difficult. For some 
studies using a survey approach, their reports tended to stress statistical test results; few 
details and little explanation were given to elaborate on the reasons behind the results. 
Each approach has particular benefits contributing to KM research. A case study approach 
is ideal for KM studies as the approach is frequently adopted for studies within a social- 
organisational context. On the other hand, a survey approach can provide value to further 
research and practices, through its generalisability and eomparability. As a result, the 
concurrent mixed-method approach was introduced to the present research as an attempt to 
obtain the advantages of both of these two approaehes. A survey questionnaire was 
employed to identify and verify the relationships being studied, whereas a case study 
approach was employed to provide the explanations for those relationships. The researcher 
believes that with this concurrent approach the overall findings can enhance practitioners’ 
understanding of components that are relevant to KM and the way these components work 
in the eontext. Also the overall findings can guide researchers to future research to build on 
them.
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Finally, the findings of the research provide contextual and situational insights into how 
Thai food companies with different characteristics have implemented and dealt with 
knowledge management. The evidence emerging from the empirical data has provided 
valuable insights into the importance of supportive environment and its influence on the 
KM process (sections 9.3, 9.4 and 9.5). Three interesting points, i.e. aligning to business 
strategy, enhancing collaboration and cultivating knowledge communities, have been 
raised with regard to the research context (section 9.6). These revelations can be further 
explored in future research to provide more profound and analytieal models.
10.3.2 Managerial implications
As KM studies are likely to be context-oriented, an increasing number of studies have been 
conducted and dedicated to different specific contexts. Taking place in the context of the 
Thai food industry, this research aims to reveal the relationship between the KM process, 
KM enablers and KM system, and also provide an explanation for such relationships. A 
number of practical and managerial implications can be derived from the research findings 
that can be useful to Thai food companies.
First, the results from the survey study revealed that innovation performance of Thai food 
companies tended to be dependent on the processes of knowledge ereation and applieation 
(section 6.9.1). Various techniques and strategies implemented can be seen from the case 
studies. Four key sources of knowledge were identified, i.e. internal staff, suppliers, the 
marketplace and external agencies. Linkages and cooperation with these four knowledge 
sources are necessary for the incorporation of new knowledge. In addition, Thai food 
companies are advised to provide appropriate cross-functional activities and 
communication between staff and departments.
Second, Thai food companies should appreciate and provide sufficient organisational 
support and technological support for the KM process. As confirmed by the survey study, 
both organisational and technological support have positive contributions to the KM 
process (sections 6.9.2-4). However, organisational support has greater influence on the 
KM process, compared with technological support. The case studies revealed that although 
the significance of IT-based tools in supporting knowledge processes was recognised, there
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was some restriction to their use. This might be due to a lack of capability, in terms of 
investment and IT competency. Therefore, Thai food eompanies, especially medium- and 
small-sized companies, should consider a trade-off between the resources invested in and 
the benefits offered from technological support.
Third, the results from the survey study revealed that corporate environment influence is 
the most influencing organisational support for KM process (section 6.9.2). Efforts hence 
should be invested in building a supportive environment, including supportive culture, 
supportive activities and supporting team. From the case studies, it was noticeable that 
culture and activities for knowledge sharing were promoted widely within the large food 
eompanies, but found less within the medium and small food companies. This might be 
due to the faet that most of the large companies have a dedicated team or function, such as 
an HR department or QA team, to handle those issues. Therefore, food companies are 
advised to provide mechanisms, such as open discussion, social interaction, collaboration 
and opportunities for networking, in order to encourage their staff to participate in KM 
activities.
Fourth, it was evident from the case studies that adoption of various knowledge practices 
can benefit the KM process in various ways. For example, industrial standards have been 
described as a codification tool by the majority of the Thai food companies examined. The 
process of knowledge organisation is likely to benefit from the adoption of quality 
standards (such as IS09000 series) and food safety standards (such as IS022000, HACCP 
and GMP) since they require all relevant procedures and information along the 
manufacturing process to be defined and recorded. In addition, adoption of managerial 
approaches, i.e. 5s, TQM and Kaizen, can enhance continuous improvement within a 
company. Therefore, food companies, especially medium and small sized ones, are 
encouraged to consider the adoption of appropriate knowledge praetiees to improve their 
KM process.
Fifth, the results from the survey study revealed that, among various IT-based tools, 
collaboration tools have the most influenee on the KM process (section 6.9.3). Also it 
showed that the level of the collaboration tools in the Thai food companies was on the low 
side as the average score was lower than the mid-point of 3.0; in other words, the 
eollaboration tools were less likely to be implemented, compared with other tools.
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Supported by the case studies, the use of collaboration tools, such as web portals, web 
boards and collaborative platforms, were rarely seen in the 21 Thai food companies 
examined. Therefore, it is suggested that Thai food companies should look for any 
possibilities for adopting collaboration tools.
Finally, the results from the survey study revealed that there was a moderating effect of 
business-process support tools on the relationship between the KM proeess and the KM 
enablers (section 6.9.4). In other words, at the higher level of business-process support 
tools, the KM proeess is likely to be more strongly supported by the KM enablers. This 
vwas also evident from the case studies. As custom-designed software tools were 
implemented to support business processes/activities, they also provided other benefits to 
the KM enablers. For instance, one of the interview respondents asserted that the change 
management system implemented provides a platform to promote knowledge culture and a 
reward system. Similarly, the supply chain management system provides a platform for 
collaboration and coordination between internal staff and suppliers and in turn allows 
knowledge from various knowledge channels to be integrated. As software tools can play a 
significant role in supporting the KM proeess and supporting the effect of the KM 
enablers, Thai food companies are encouraged to adopt information technologies into their 
business processes/activities, and encourage initiative in their application.
10.4 LIMITATIONS OF THE RESEARCH
The research was designed thoroughly and conducted with an effort to minimise 
imperfeetions threatening the reliability and validity of the findings. However, it is 
acknowledged that there are still some limitations. These limitations mainly relate to 
methodological and practical constraints.
Firstly, as a deductive approach was adopted for the research, the eonceptual framework 
hence was applied throughout the empirical studies. Specifically, the questionnaire survey 
and the case studies were condueted in accordanee with the eonceptual framework. This 
allows the findings to be targeted to the speeific scope being studied. However, it might be 
argued that the findings are limited to the theory and eannot fully represent the reality that 
existed in the context. Some might suggest choosing an inductive approach as it is more
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appropriate for capturing organisational experience. However, there is no definite answer 
for this argument, as each approach has its own advantages. This may lead to adoption of 
an induetive approach for future research.
Secondly, the context in which the research was carried out was limited to the Thai food 
industry, taken as a taetical exemplar. This was necessary in order to keep the scope of 
work manageable. Supported by a number of scholars, conducting single-industry studies 
ean lessen the problem of industry confusion, or in simple terms the problem caused by 
different characteristics between industries. As the findings are specifieally related to the 
Thai food industry, the generalisability. of the findings to other .industries is limited. 
Although the findings are useful for a unique context, the concept and explanation 
underlying these findings are likely to be contextualised in other industries.
Thirdly, the focus of this research is intentionally on managerial perspectives because of 
the top-down nature of knowledge management. Therefore, the empirical studies, both the 
questionnaire survey and the case studies, were conducted with managerial staff in Thai 
food companies. Some may make the critieism that this leads to a distorted and one-sided 
view of the organisational reality. This should not be a major weakness as long as the 
researcher and readers are aware of the underlying purpose of the use of the perspective. 
Ideally, insights obtained from employees are likely to demonstrate a genuine experience 
in the KM proeess, and identify strengths and weaknesses in knowledge practices and 
supportive conditions. It is obvious that triangulation of informants and data sources allows 
more realistic findings to be drawn. However, due to constraints of time, resources and 
limited access, this was not possible in this research. In addition, there is another issue 
regarding the respondent perspective that needs to be recognised. As the respondents 
recruited in the survey study consisted of companies' managerial staff, with differences in 
working position and experience, this might affect the homogeneity and quality of the 
responses. Although their responses were considered reliable and valuable in accordance 
with the purpose of this study, it should be noted that to some extent there might be some 
inconsistency in their perspectives on knowledge practices and supportive conditions.
Fourthly, by the nature of knowledge management, it might be diffieult to measure the 
level of KM process, the level of supportive environment implemented and the level of 
innovation performance in companies. This is due to those constructs being so subjective
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and hard to quantify. Therefore, most measuring instruments in the KM research were 
based on a pereeptual approach. In social-science studies, perceptual-based measures are 
acceptable as variables are frequently used to present humans’ subjective views rather than 
the hard fact of reality. This is not considered a threat to the reliability of the research 
because the aim of the research was to explore informants’ perceptions of the measuring 
constructs concerned. However, with regard to the survey study of this research, there were 
some limitations due to the limited availability of appropriate measurement, particularly a 
lack of specific measurement scales for examining process innovations. As most of the 
measurement scales were adapted from several previous studies which concentrate more 
on product innovations, it is noteworthy that the measuring instrument deployed might be 
deficient in ability to assess process innovations whieh seem to have a crucial role in food 
companies according to the findings of the case studies. This issue may lead to a 
suggestion for future research into the measurement of knowledge management.
Another limitation is the generalisation issue. The data collection conducted for this 
research was based on a two-phase approach, comprising self-completed questionnaires 
and semi-structured interviews. With the survey questionnaire, efforts were made to ensure 
that the questionnaires were distributed directly to prospective respondents. Although high 
quality lists of prospective respondents were used to draw up the sample, it is hard to say if 
the received responses could represent the whole Thai food industry. For this reason, 
generalisation of the survey results is restricted. On the other hand, as the interview 
participants comprised Thai food companies of different sizes, the findings represent non- 
homogeneous experiences in knowledge management. Although this enriches diversity in 
the data collected, it inhibits generalisation and further comparisons. Considering these 
issues in future research would be useful in order to obtain better analysis results and 
enriched outcomes.
10.5 RECOMMENDATIONS FOR FUTURE RESEARCH
Despite the research aim and objectives having been achieved, further research is needed to 
expand the findings and to provide more conclusive answers. The directions for further 
research are suggested as follows:
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The holistic framework developed in this research could be adapted for further research in 
this area. As the research was limited to the Thai food industry, future studies are 
encouraged to replicate the conceptual framework to other sectors in order to achieve 
cross-seetional comparisons. It is expected that the structure and components of the 
framework will remain constant, although details in research methodology and process 
would be adapted in accordance with the nature of the context being studied. Findings of 
future work could help to establish whether the framework holds true outside the current 
research context. Triangulation of results from different contexts enhances understanding 
of the relationships being studied in different settings. Also it allows for realistic 
comparisons to be drawn which can be very useful for management practiee.
Secondly, as revealed and verified by the findings of the research, the use of some specific 
KM systems has a positive impact on the influence of KM enablers over the KM process. 
In simple words, besides managing knowledge and information flow in the KM process, 
IT-based systems can be used to facilitate organisational support implementation and 
strengthen its effect on the KM process. The researcher believes it is worth further 
exploring the relationship between KM enablers and the use of IT-based systems. This 
could potentially be achieved through observation-based research in order to glean rich 
data and probe real practices.
Thirdly, within the holistic viewpoint, several interesting areas offer opportunities for 
further refinement and exploration. This demands a micro type of research. Each 
component included in the holistic viewpoint could be examined further through 
explanatory studies that can provide better understanding of the internal elements and their 
mechanisms that can improve effectiveness of the KM proeess. For example, researchers 
may consider a further examination of the four influences of KM enablers. Different 
elements and relationships might be identified and a number of hypotheses might be 
derived from different viewpoints. This may help to address different perceptions on KM 
enablers.
Fourthly, one interesting area for further study is the direction of the relationships. Based 
on the conceptual framework adopted, the relationships being examined in this research 
were one-way directional, i.e. one thing makes another thing happen. For instance, the 
multiple regression analysis revealed the contributions of the KM process on innovation
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performance and also the impacts of the supportive environment to the KM process. 
However, in some certain cases, it might be argued that relationships between any relevant 
elements are not always this simple. In other words, a relationship between two such 
elements could exist in a reciprocal manner or two-way direction. Further exploration of 
this issue could elevate the understanding of how these elements interact with others.
Fifth, there is a lack of appropriate and standard measuring instruments in KM research. 
This might be considered to be a result of the fragmented nature of KM research. As 
research in knowledge management is likely to comprise diverse concepts and be situated 
in  diverse environments, it is very complicated to develop a single and clear measurement 
system that could be applied to any circumstances. For instance, there is still debate about 
how to measure the benefits incurred from the KM proeess. Successful KM initiatives can 
bring both tangible and intangible benefits to companies, and these benefits could be in 
subjective form (such as improvements in productivity) or objective form (such as 
financial returns and new product lines). Thus, further empirical research in the 
measurement of KM would provide greater insights into differences in perceptions of 
organisational success, and enrich the understanding of how KM can impact on 
organisational effectiveness.
Finally, as this research focuses mainly on the perception of managerial staff, the findings 
represent only one dimension of knowledge management in the complex structure of a 
company. Differing views and practices between the policy makers and adopters can 
greatly affect the way that KM initiatives are implemented and also ean determine the 
success of such initiatives. The researcher suggests that further research could explore 
different perceptions and practices from individual employees or groups of staff. This 
could potentially complement the findings derived from the policy makers, and together it 
can be beneficial for practitioners in designing appropriate processes and environments for 
knowledge management. Furthermore, other appropriate techniques for data collection, 
such as focus groups or the large scale surveys, could potentially be adopted depending on 
their suitability.
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10.6 CONCLUSION
This chapter has detailed the main contributions to knowledge emerging as a result of this 
researeh. The researeh objeetives have been successfully achieved and valuable 
contributions to academia and practitioners have been made. The concluding findings were 
presented in relation to the sequence of the research strategies applied. Then the 
contributions of the findings were discussed as well as the limitations of the research and 
recommendations for future research.
Relying on the holistic view of knowledge management, the conceptual framework was 
developed and the concurrent mixed-method approach was employed for the empirical 
investigation. The research findings have shown that the importanee of knowledge 
management is recognised in the Thai food industry and its success leads to better 
innovation performance by Thai food companies. The relationship between the KM 
process, the KM enablers and the KM system was investigated critically using both 
quantitative and qualitative approaches. Specifically, a survey questionnaire and case 
studies were conducted. The survey results confirmed the positive effects of organisational 
support (KM enablers) and technological support (KM system) on the KM process. 
Realities and explanation from the context were revealed through the case studies. Three 
influential factors emerged from the overall findings: aligning to business strategy, 
enhancing collaboration and cultivating knowledge communities. In conelusion, KM 
enablers and the KM system should be strategically implemented within Thai food 
companies with particular regard to facilitating collaboration and nurturing companies’ 
knowledge communities.
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Terms Meaning
5s 5s is a set of workplace organisation methods. The term ‘5s’ obtains from a 
list of five Japanese words: seiri, seiton, seiso, seiketsu, and shitsuke. The 
list deseribes how to organise a workplace for efficiency and effectiveness 
by identifying and storing the items used {sorting and set in order), 
maintaining the area and items {systematic cleaning and standardising), and 
sustaining the new order {sustaining). Therefore, translated into English, it 
comprises sorting, set in order, systematic cleaning, standardising, and 
sustaining respectively.
CSF CSF or critical success factor is the term for an element that, when properly 
sustained, maintained or managed, will have a significant impact on the 
success of a company’s mission or project.
Data repository Data repository commonly refers to a plaee for data storage. In an 
organisational context, the term refers more specifieally to a particular kind 
of an IT structure where various kinds of an organisation's data are kept, 
often for safety or preservation.
ERP ERP or enterprise resource planning is business management software that 
allows a eompany to manage and integrate its eore business processes. 
Driven by an integrated suite of software modules, an ERP system provides 
a company various facets of business information, including planning, 
purchasing, inventory, sales, marketing, finance, human resources, etc.
GMP GMP or good manufacturing practice is a set of guidelines that outline 
various aspeets of production and testing praetiees in order to ensure the 
quality of a product. In the food industry, food manufaeturers adopt it as 
part of a quality system with the purpose of safeguarding the health of 
consumers as well as producing good quality food products.
HACCP HACCP or hazard analysis and critical control point is a systematic 
preventive approach to food safety. The approach aims at prevention of 
hazards and reduction of risks. Therefore, points in food production 
(ingredients, processing, and so on) that are most likely to cause 
eontamination will be identified, examined and monitored.
HRM HRM or human resource management is the management of an 
organisation's human resources. It is responsible for the attraction, selection, 
training, assessment, and rewarding of employees, while also overseeing 
organisational leadership and eulture and ensuring complianee with 
employment and labour laws.
Innovation Innovation is the management of all the aetivities involved in the process of 
idea generation, technology development, manufaeturing and marketing of 
a new (or improved) product or manufacturing process or equipment (Trott, 
2008: p.l5).
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ISO standards ISO standards are international standards that are published and reviewed 
by International Organisation for Standardisation (ISO). A range of 
standard series, such as ISO 9000, ISO 14000 and ISO 2200, are published 
to provide requirements, specifications, guidelines or eharacteristics that 
can be used eonsistently to ensure that materials, products, processes and 
services are fit for the standards’ purpose.
ISO 9000 ISO 9000 is an international standard series for quality management 
systems. The series eontains a number of standards whieh addresses various 
aspeets of quality management. These standards provide guidance and tools 
for eompanies/organisations to ensure that their produets and serviees 
consistently meet customer’s requirements, and that quality is eonsistently 
improved.
ISO 2200 ISO 22000 is an international standard series for food safety management. 
The series eontains a number of standards whieh foeus on different aspects 
of food safety management. The standards help food companies to identify 
what are needed to be concerned during production in order to ensure that 
their food products are safe.
Kaizen Kaizen is a Japanese word for ‘improvement’ or ‘change for the better’. The 
term refers to philosophy or praetiees that foeus upon eontinuous 
improvement of processes in manufacturing, engineering, and business 
management.
KM KM or knowledge management refers to a managerial approaeh related to 
manipulation of organisational knowledge. The approach involves various 
unique functions: knowledge acquisition, creation, sharing, transfer and 
exploitation. The management of knowledge is intended to return benefits 
to an organisation and these benefits are in line with the business strategy of 
the organisation (e.g. new opportunities or competitive advantages).
KM enablers KM enablers are a set of enabling factors considered key determinants of 
the effectiveness of managing knowledge within an organisation.
KM system KM system is a set of IT-based tools that are implemented to faeilitate the 
flow of organisational knowledge and to make better use of an 
organisation’s knowledge assets.
QA QA or quality assurance refers to the engineering activities implemented in 
a quality system in order to ensure that a produet or serviee will meet the 
requirement or standard.
TQM TQM or total quality management is an integrative philosophy of 
management for continuously improving the quality of products and 
processes. As the quality of products and processes is the responsibility of 
everyone involved with the creation or consumption of the products or 
services, TQM requires the involvement of management, workforce, 
suppliers, and eustomers, to meet or exceed eustomer expeetations.
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Traceability system The term ‘traceability’ refers to the ability to verify the history, location, or 
application of an item by means of doeumented reeorded identification. In 
terms of food manufacture, a traceability system eoncems information 
about the whole process of the manufaeturing system, from input materials 
to final produets, along with information of supply chain players.
Web board Weh board is an online discussion site that allows a user to post topics, 
messages and information for diseussion with other users.
Web portal Web portal refers to a web site that offers an array of services, sueh as e- 
mail, forums and seareh engines. In an organisational context, the term 
enterprise portal is used instead and it refers to a web-based system that 
provides users an access to a corporate's information, databases and
applications.
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Appendix 1-1: Postal survey questionnaire (the developed version in English)
K nowledge m anagem ent practices in the Thai food industry
Explanation and objectives:
Knowledge Management (KM) is a management process o f systematic activities to manipulate 
the flow of relevant knowledge o f a company. It involves the process o f knowledge creation, 
distribution, and exploitation. Its contributions are recognized as enablers to gain and retain 
greater value from company’s core competencies or even create new competencies.
The questionnaire is developed for an academic purpose and aims in order to provide a practical 
view o f KM process in the Thai food industry. It also aims to investigate the importance of  
enabling factors influencing KM process and to an implementation o f IT-based tools enhancing 
KM process. Besides, provided data will be treated with strictest confidentiality, will only be 
used for the purposes o f this study and will be presented in anonymous or aggregated fashion.
The questionnaire is divided into 5 sections as follows: (approximate time taken is 10 minutes) 
Section 1: General information (5 questions)
Section 2: Knowledge management (KM) process (9 questions)
Section 3: Enabling factors influencing KM process (12 questions)
Section 4: Implementation o f information technologies (5 questions)
Section 5: Innovation performance (3 questions)
Section 1: General information (5 questions) 
Instruction Please mark the appropriate space with an
1.1 My role in the company? (Please check one only)
[ ] General management
I ] Department management
[ ] Middle management (Supervisor or Administrator)
[ ] Other, please specify:________________________
1.2 How long have you been working in the company? (Please check one only)
[ ] less than 3 years [ J 3-5 years [ ] 5-10 years [ ] more than 10 years
1.3 What is the business structure of the company? (Please check one only)
I ] Sole proprietorship 
[ ] Limited or unlimited partnership 
[ ] Private limited company 
1 ] Public limited company
[ ] Other, please specify:_______________________________
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1.4 Number of employees: (Please check one only)
I J Under 10 [ ] 10-50 I ] 51-200 [ ] more than 200
1.5 Registered capital: (Please check one only) 
[ ] Under 10 M b [ ] 10-50 M b [ ] 51-200 Mb [ ] More than 200 Mb
Section 2: Knowledge management (KM) process (9 questions)
Instruction Based on your experience, please indicate the level o f agreement you attribute to each 
item regarding knowledge management (KM) process in your company. Please mark the 
appropriate space with an ‘ v^ ’.
Scale;
1 = Strongly disagree; 2 = Slightly  disagree; 3 = Neutral; 
4 = S ligh tly  agree; and 5 = Strongly agree 2 .0 1 . 1
1
1 t t II
2.1 My company encourages staff to create and acquire knowledge 
from various sources, e.g. employees, customers, business partners 
and competitors. 1 2 3 4 5
2.2 My company encourages staff to use the company’s existing 
knowledge or lessons learned from previous projects. I 2 3 4 5
2.3 My company encourages the exchange o f ideas and knowledge 
amongst staff or groups. 1 2 3 4 5
2.4 My company responds to ideas/knowledge from employees and 
external sources, and documents them for further development. I 2 3 4 5
2 .5  My company has knowledge in a form that is readily accessible to 
staff who need it. 1 2 3 4 5
2.6 My company regular holds internal lectures, conferences and 
training sessions to share knowledge. J 2 3 4 5
2.7 My company applies knowledge to critical competitive needs and 
quickly links sources o f knowledge in problem solving. I 2 3 4 5
2.8 My company has different methods for employees to apply their 
knowledge to new situations. I 2 3 4 5
2.9 My company has methods to analyse and critically evaluate 
knowledge for future use. : 1 2 3 4 5
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S ection  3: Enabling factors influencing KM process (12  questions)
Instruction Based on your experience, please indicate the level o f agreement you attribute to each 
item regarding enabling factors influencing KM process in your company. Please mark the 
appropriate space with an ‘ v^ ’.
Scale:
1 = Strongly disagree; 2 = Slightly disagree; 3 = Neutral; 
4 = Slightly agree; and 5 = Strongly agree II i fC/5^
1
1 l l l l
3.1 Continuous support and encouragement from top management is 
clearly expressed. 1 2 3 4 5
3.2 Innovation/KM strategy has been aligned with core competencies 
and knowledge base. 1 2 3 4 5
3.3 Impact o f KM on strategic goals is measured and evaluated. I 2 3 4 5
3.4 The right incentives are provided to motivate employees to 
participate in KM process. 1 2 3 4 5
3.5 A culture to support KM activities, such as openness, trust and 
transparency, is widely promoted. 1 2 3 4 5
3.6 Mechanisms to encourage knowledge workers, such as employee 
empowerment, open discussion, social interaction, collaboration 
and opportunities for networking, clearly exist. 1 2 3 4 5
3.7 Supporting teams and specialist networks are established. 1 2 3 4 5
3.8 Various knowledge practices, e.g. networking, community of
practice (CoP), storytelling and mentoring, are used to support KM 
process. I 2 3 4 5
3.9 Various knowledge channels, e.g. work groups, suppliers and 
customers, are used in KM process. I 2 3 4 5
3.10 Enabling technologies, such as information and communication 
technologies, are provided. 1 2 3 4 5
3.11 Recruitment and training programmes are deployed 
appropriately. I 2 3 4 5
3.12 Sufficient budget and financial support is allocated for running 
KM activities. 1 2 3 4 5
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S ection  4: Implem entation o f  information technologies (5 questions)
Instruction Based on your experience, please indicate the level o f agreement you attribute to each 
item regarding an implementation o f IT-based tools in your company. Please mark the 
appropriate space with an
Scale:
1 = Strongly disagree; 2 = Slightly disagree; 3 = Neutral; 
4 = Slightly agree; and 5 = Strongly agree fif| 11 llI
4.1 My company provides IT infrastructure for enabling people to 
access knowledge whenever and wherever they need. 1 2 3 4 5
4.2 My company provides data storage and organising tools for 
storage to assure the accessibility and availability o f stored 
information. 1 2 3 4 5
4.3 My company provides collaboration tools that support information 
and knowledge sharing, and collaborative work, as well as 
communication among staff. 1 3 4 5
4.4 My company provides supportive tools for specific business 
functions, such as accounting system, supply chain management 
and customer relationship management. 1 2 3 4 5
4.5 My company provides supportive tools for the use o f an 
organisation’s knowledge bases, such as enterprise resource 
planning (ERP) and decision support systems. 1 2 3 4 5
Section 5: Innovation performance (3 questions)
Instruction Based on your experience, please indicate the level o f agreement you attribute to each 
item regarding innovation performance o f your company. Please mark the appropriate space with 
an ‘v^ ’.
Scale:
1 = Strongly disagree; 2 = Slightly disagree; 3 = Neutral; 
4 = Slightly agree; and 5 = Strongly agree 2'"
55^ w 11ll ll
5.1 My company has created many new business opportunities and 
adapted quickly to changes in the marketplace. 1 2 3 4 5
5.2 My company is constantly using new knowledge to create new 
products and services to increase its competitive advantage. 1 2 3 4 5
5.3 ' My company has increased revenues from products and services 
that were inspired by new knowledge. 1 2 3 4 5
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For administration purpose o f the questionnaire, please provide the following information. 
Company name (optional):_________________________________________________________
Thank you for your tim e and co-operation
Please do not hesitate to contact me to answer any questions you might have.
Chaiyatorn Limaporavanich
National Innovation Agency (Public Organisation)
73/1 Rama 6 Road, Rajdhevee, Bangkok 10400
Phone: 081 927 9928,02 644 6000
Fax: 02 644 8444
E-mail: chai vatom @ ni a.or.th or c.limaDomvanich@surrev.ac.uk
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Appendix 1-2: Postal survey questionnaire (the distributed version in Thai)
uijumaumw
m ëiwd:
n T S u lv n 'S ^ b m ifn i î j f  v\fa Knowledge M anagem ent (KM) na iflu n isiJ '3 'u n T 5 ij1 v n ‘S ^ fim ? m a  
‘5'3iJ‘5'33Jfni3JTnSadn‘î£^ biTïïin£j‘lwa-3nn'5 ‘siJjn^ fnnjJTînnuvià^ çii^ sjmLiwana^ on? uaïitnsji^ o 
Imflu'SïuiJ i'walihjoann‘5riJjn?nttifiiiij|ii f^ii^d\masmiun?ia£jafi‘l'M,m'5'rii'3iw
uiJiJHaiin'UJu^ guii^ umal‘!gij?£naijrrr5?^ tJif-3i’gim? îçiEjfiuJTVHJiütw.m'sâTsiîiuatii'SïiS'w 
uuQyii'3iJ2ijifnwrniijfvn‘5^ fim‘5fr3nîj| il^^b f^iwariafmjj^mT.unTsufvn's^bm'Sfmuf 
m'5HmoluIaSfïi‘5tïuiyifii'wafruiifïuunn“5iifvin‘5^ fini‘5fi'3i3j|''ua'3ijfyyi‘luafitnvin‘5‘5iJaivii‘5 au4 
ih^am^riiuuaiSufinsjaiJ^^^^i uas:uiWmnani7^nuiiihumiuu
imiJtïaijmîJiJ'Sïnaijmy 5 çiau (ImianlTtnTnniil'ssunm 10 %Tn)
m w n 1: iTa^aiii'ldLnuiniiHgiaiJiiiiiiRaijniiiiiatmt^ (5 fiim u)
(fiBwn 2: innyn'3ilgwm 'wm ?awn?^m 7fn'uji (9 nimw) 
m w n 3: i)ni^üi5ïl3j'nmü'3ij'a^nijmîii1vn‘5^finT!fniîj| (12 mm&i) 
çiBwn 4: m ‘sT,mYifiIuIaSri‘5ftmyifimam“5iJlvii'5^fim'Sfni3j| (5 m m u) 
çiaun 5: finuaimmuitTbrTi'53Juasm‘5iJ?tEjn^'ca^ofniJj|' (3 fiim u)
giDRD 1: ilawam1,dinuinuNfiauLiuuRauni&]i,ia:ij9ùh (5 riimii) 
mmimififa^viuiü aslmaHiwmvim
1.1 çinuviw/aiiJjfîJWfi'BaiJija^yiiu'lwiJlîlVi
[ ] wiJwn‘5‘5îfnjH4 
[ ] w^ finT5fî?44iu /
[ ] inviinpJiü / inviihuwwn 
[ ] aw*) îiJ-sfiisii__________________________
1.2 ditttummni'ïiin^ nuT.uiJlùVi
[ iitaum ’i s f l  [ ] 3 - 5 f l  [ ] 5 - i o f l  [ ] unnrri'i 10 fl
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[ ] s'snîmua-amEJ'î
[ ] wn^ miÉïiWiri^ mtÉnu^ infi
[ ] ufyyi^ nnfi
[ ] ijlyyisjvnu'usiinfi
[ ] au«) _________
1.4 '^TWlU'W'Wn^ TU
[ ] uaonin 10 mit [ ] io - 50 fiw [ ] 5i - 200 fiw [ ] jjinm’i 200 ou
[ ] uaum'i 10 niuino [ ] io-50jnuinyi [ ] 51 - 200 niuino [ ] innm'i 200 oiumo
ciaun 2: uuQyn.aiJgîjifnunTsijIvn's^m'Sfmîjf (9 fiim u)
aimiitaumimsamiu hu
mimasviijiu ^aAma-aii-annivim mvôiïa^a'ïiJü
4 - J-c
2.1 olHYiua-arinu
(ano oinijfiinnwauviuhjiu nàîjanfn naufim ufa% s «u 4 %
ouii^m^nTson)
2.2 ulyyiDa^ Yinu dm‘5à4ial3j‘imnom’ifiaüaoa^ôon3j|io3J‘nSaü 
/nuluulyyi (aïo iTaiiaulaiJiïtïijnn'SîuoT.oi.füufîiinni-s
oiiuu i^uoNium)
2.3 iilynua^Yinu ^m?(t^ia?)jluinom?ii,aniilauuo'nup:uii^ 
viun^ nuuatdiü^ iufin-a «)
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us:
3
»§
3
>§
P
■5
C
5
c
2.4 ulyViua-arinu dniîàbi.nîjfniîjf'nmo'duaino'^maluuat/na'uan 
mannuYiaoiiatlf^iuluaunoo
I 2 3 4 5
2.5 ulyViua-arinu viun^nuriîjniomn.aoiiîjfoâiifluçiami 
iJgîîi^nu’loaai'afïïfnrmaïnfim
I 2 3 4 5
2.6 ulyViua-arinu Sm'sau'suuas^usjui/nulua-aoniifluiJit i^ 
maaùuRuulmnom?muMaooii&i^iulua4on? 1 2 3 4 5
2.7 ulHYiîia-ayinu dniiûna^ooinu|liIiJ?££jnôlmiNauniJnjui uas 
oausma f^niuoa^m'sanfn 1 2 3 4 5
2.8 ulynua^Yiiu ^n?:iiium?RiIuRUumalimuh^iu;nm?nûi 
oiiîj|liliJ‘iî:£jnôl'ïïT.oaüi.3diJ'5ïaYitmiN 1 2 3 4 5
2.9 ulyoDa r^iTU, dnnTÛia^ooiisjfîjn'l'Dlun'i'simTiïmiatiJ'SïiSu 
wam'ïn^uwuuatôba'ulDl.unTsôiiûu^iu 1 2 3 4 5
Q0WM 3: (12 ôimu)
ainiJttavniimja^riiu JdiçiitiJaiimm^ma^Yiiu'hmaiJaiüiawméiiülumiaûijauumnr i^J 
mumimviiimniiaiiiifniulummi l<aumiaiamuiu ^aAma-aii^mivim m i^TaçialiJü
g-
~^ s=-
3 3
»§
5
i
■5
C
5
g'
c
5
3.1 ulHyiiia^riiu niini7iimuni?ii1'MTS^m?fni&j^ô%nT3 
auucïuuo'Bbii)uuaroama'3i)inwiJ1'wn-5 1 2 3 4 5
3.2 ulnyiua^Yinu Smrin^nauoEO'i'aB'sn^OÉïafioao^niionüiinvj uat 
jmfmjj|ua'3mHVi 1 2 3 4 5
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g-■^s=
3
»§
3
i
•5
C
5
g'us:
C
5
3.3 ufyyiua v^inu
am4iflu|ilïïi‘5îj aTM miTomoiiau mTffil'u^ua^waaVif/ 
wafiauimu 1 2 3 4 5
3.4 ulàViua-ayinu SmiiÉmaR f^iauimu (mYn^ o'S-ausïYn^ aaîJ) ma 
n?souT,imun4nuSihut3Jjlun^n’5“53Jonum‘5iJl'Wi‘5^om‘50injj 
mi&i? 1 2 3 4 5
3.5 ulyViua^ Yinu dTajuïïTSîja^ onTMtïuiJtïuunHin'S'SJJoiiiiif'wit 
ionTsmim aiô (knowledge sharing). miDau 
dnunîi^imumt (empowerment), mim%al9iia:fniw%ij?4la 
(trust and transparency) 1 2 3 4 5
3.6 ufwnja^vinu SnîinTSUHUijauumaKinonn'StïfiJ im i^lu iia: 
iJ'stEjnôT.'ïïfmîjf ano m-sijit'su'sroufnnjjofimu, mTni^iu 
tîunu, nîinTRjYncMfUj uatm^Rft^Lolatiiufniu^muuan 1 2 3 4 5
3.7 ulHoua^Yiiu fim7^ b^ 4'Mij^ nm'wamujauuniin‘5'S3J5nuij1ui‘5 
ibm?a^ôb'3iw^oui%vn: 1 2 3 4 5
3.8 u1yVi"ua-3Yiiu dm-5tinuuirii^ fii4«)iJilm'wa3UiJ6Tuuniin'5’5JJOiu 
riTsijfuiiiConTSffnnîjf ano m?munaoiJ%Riim?m (Storytelling), 
'Sïuut^ tiü-a (Mentoring) ula nT5uaniilaüUfinuTîtVi'3n'3 
mJgiîi^ TU (Community of practice - CoP) 1 2 3 4 5
3.9 ulwraajYinu Snn‘5raauîü4uaïHîJ'5ïItJiîuî!inimà o^'3iîj|fii «^) 
mmuluiiatmuuan anô anoh om im:uù"]u^ TW,%mtJuan 1 2 3 4 5
3.ioiilHYiiia-3Yi'iu fim'slmYioîuîaSmamiiiÉïuuniin-siiJomüQTra^ mj 
m‘5u1'vni^bnT5fniîj| ano riTsHailn'smiiansiJijantamYifi 1 2 3 4 5
3.11 ulmiiiajyiiu l^oinsjânonjmtwîiuionümviîjfiairi's (training 
program) ?"]umm?R'3?vniJ0ain'S (recruitment) o^ônumvi 1 2 3 4 5
3.i2ulHyiua4yi'iu ^ni?àba??-3ijil%mWi'wiïjnîini'SKimuni?ii9'Mi? 
^onTSfmufam^munrau 1 2 3 4 5
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ain'ii'staiiniimiQ^mu JiJ7^7£iJf}ii}jmmuTawiu'nS(àam7iJ7ttjn^mmJuhSai7auiiimwa 
ni7mm7mm7aiimmalumwi hwnimfa-aviiJiiJ a l^masii-s'nmv^m mw3va^a\iJu
4 -3
g.115=
C
4 .1  j j I w a T j a - a Y i m  î t r s - a a r i - a 'w u g m à h m Y i o T u T a S t r r s a m . Y i f !  ( a i o  
m^ a^ oajj'wiioafuasiolaijiyamYiafi.uo) 
ma^viauasmsjitasj malimun-a'iuriijn'snmn-aimâ f^i'iiijf
4 . 2  u f y V i î i a ^ y i i u  d n T s l ' i M 'm i s i J i J n ^ a m n f i T . u m ' s ^ o i n m a w a a  
iOu?:iiu ma'sa^ fijniVl'ïïJiuija^ viun^ nu (aïo 
lantTi? -  Document m anagem ent system )
4 . 3  u l H o u a ^ Y i i u  ^ n i '? 1 , ‘!g-3iu ? t i J i i a i “5 a u i Y i f i m a a u i j a u u n i ‘5 r i 'i£ ]Y ia o
( a i o  ? : u u  E-learning, n u t h u n a n ^  
m t j l u a - a o n ?  -  W eb portal u f a  ? : u u i l ? : ' g u m i i J ' M a i u # a  - 
Multimedia conferencing)
4 . 4  u l y y i u a ^ y i i u  d n n i H ^ i u ? t i J u a i ? R W Y i o m a a u i ] a u u n s i n ‘5'5SJYi'i^ 
s ‘5n3iuatm ‘?iJ^iji-3iuiia4V Juri^iu (ano ? :u u i jn j^  -  Accounting 
system , ^tumviTSvii-aT'ijaiJynu -  Supply chain m anagem ent, 
^ u u m v n ^ s iu iT a ^ a a n f n  -  Custom er relationship m anagem ent)
4 . 5  u l y y i 'u a ^ Y i ' i u  L m ? l " M i u i i : i i i i a i ? a u i Y i f i l u n ' i ? i i O T i : U T a : j a  m a  
auuauulmnoniiiHyiHüisui)inira a^ua£|nuo'3iij|îJa i^i1yVi 
( a io  TsiJini4UWUYi‘m £j'in‘5Yn^E‘5na -  Enterprise resource 
planning (ERP), ^ u u s iu i ja w a N i^ a i in n j  -  Directory of experts 
Vila ^ u u ii iu l .u n T S o b a u l^  - Decision support system )
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QBwn 5: (3 m iniw)
viniJiiffvnirmuQ-ariiu ïîJ7m::îjfm)j^ç}i^uTa-3mu'nmBfinuéii7ii^iuuihn773Juatm7 
d7£un^ m7B^ niiiJ7TS7V7mi humima^viuw a^lma^ii^mivsm mt^ iTaçia'lilü
-
3
» §
3
» §
S
1 C5
u s :
C
5
5 .1  u l w i D a - a v i n w
I 2 3 4 5
5 . 2  u 1 w V i‘u a '3 y in u  S m i i l n a i n s j | l i J i l ? ï u n ^ m ' w a n i ‘5 m i u n  w s f i / T t u 'n /  
u l m i l v i î j  u a t m a w s j à h ü m 'w T . v i m m i ' î i - a w
1 2 3 4 5
5 . 3  u 1 w V i”u a -3 Y iiu  S m ' S É ï r i ^ n ü ’l B a i n  w a B m u ‘M / m m ‘5 'n T . f m i m ?  
v m v t T ï n n a ^ â m n w i  a a n ^ u n v i a U 1 2 3 4 5
ninnim^aulwriua^yiiu
maaiiWRimn'ua-ailhiW'wmiimmiiiiiiiiRaijmw (v^ faiJàaüii-awnn'lajiJ-Sïtï-aaîiïua^ faijfàVi)
îJoyi(i'5s:fimiâwamj?fonîïas:ntnuas;*lMPmiJ‘jiwda‘lum ‘îçiouuuufîaLifnjj
mnYii%Ba^m-nia^amm#&j%?aw"uaVin RiwTsnRaumu'&wammBij'l^ 'n 
-unaïïüe? asjinrn'aiuBB
i^un-3'iuuTçin-5‘53Juvi^ ‘ïïiB (a^nm'SîJViTîî'H,)
73/1 auuvi'SïTiîj’n 6 u'U'j^ vi-aviîyi’lYi i-îJçiTTîîml n'î'aiYi'w 10400
îyiimsif: 081 927 9928, 02 644 6000 
Inisn'S: 02 644 8444
E-mail: chaivatorn@ nla.or.th Vila c.llmapornvanich@ surrev.ac.uk
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Appendix 1-3: Online survey questionnaire (captured screens)
Provider: QuestionPro.com
Online link: http://kmfood auestionvro. com
Language: Thai
Period of conduct: 3 months (from June 2012 to Aug 2012)
Screen 1: Explanation and objectives
UdLSurycy^
3%
uiju#«)unlu n ih  r»
n i s m i K n o w i e d g e  Managemeni (KM)
vtuagns:Sckns:^ vulua<aMf)s luuanawM v wma l wg a a v n s a v
liisnil vfl'»iu‘ftMaivlAülifua:m»MuiuauaMlunisv4i4iu
wunaa%miww4#ai4w»»(aW%h:nann *^ 4^n*M#lT* «m lMu2ilhMunitun iMivM'«ua:iK:uSuuu)in4d^ tl^ «)%inn
Mu^ i^nwlifuinlulana'isamMmHa 
rtdu4gvniMt^Mrk‘<wnisM)vu^'»a<»ti4iitilua»aiMmsua'iM>^ H«iil iagaua^ia lu^otQuHj uurtivlillif
i*tan iKiiditt idu
IwDnnavuaww^m .4>ün:iuuîaA««aM-ïînâ (ajwnnwwigw)
wuAUMWigw wiübüoi
Screen 2: Explanation and objectives (continued)
Batk twl.S«rYey„
uuijaaunvu - isiwn isw i lu flu g aA iMfM-kwaiw v
eiwai («û)
uuuoaun imk:nawwm 5 «au (IvoaiîunnM iü^zuint 10 util) 
wauw 1 - sagatnlkJtniJidu*j«»auuuii4iaun*uiii«ciJ^iîM (5 n in iu ) 
aauü )  " ttuiMi^iJfiiM«iiunisirtnns<an-««-»'>»i^ (9 n in iu )
Mauil 3 - % l^ im a< w w u 1 u i^ a^d u n isu < % * isian (12 a in iu )  
wauil 4 ni%liium'lu\am)iafnvu^MniMAv»«nu^‘ (5 a io iu ) 
t«aui1 S <muaH^^diuulanssuua:n'i^iKïMn«nàa4«mi'iuf (3 a m iu )
uuuaaur 'wmSnwuuH Jianwn^an ii#îriwil4cnbjlt ui 
l#o»'^ vawuawu;in 4nln^ iwwlanMminj%^w (a)#mnuwigu) 
«ai|auAmAu wp**a j
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S c r e e n  3: Section 1 -  General information (page 1 o f 2)
Back
  —    .17%
u m i o a u n i i i  -
EwtSuwcy.,»
1.1 a'tuMU^i/niiiKuMcufatmaaM'nilutKiiH *
«înniîtîMTu / «îunniJva 
Uniuvdve / ^ luuSutnin 
5w? Ithienii
1.2 iKraunr&nfmswwiuluiAww
ûeanîT 3 2 
3 52 5'102
li'mnji 10 2
t*or.'Mauudiuu)''n (a^ tan'miwiini)
zanatMLWk 4#»a ]
Screen 4: Section 1 -  General information (page 2 of 2)
Back
dimjinmfltùJMMiü " rtifTu 4niSu«a'ilPÏumî»*au
Eyit Survey »
329b
umiflauoiu • nisu^ wTs^ AnMAiiuflugwmwnsswa^ wTs 
HdwA 1 )6u waimify#aumHm9uAMiL{&.mo m)
1.3 iK:in»ft}«M««a *
M T4MUA Su/vT'^ 'MUa 
u^9ti4vrlft
5m
1.4 ^'luiuMiïha'ni * 
iiauni-) 10 au 
10-50 AU 
51-200 AU 
u*>nnî*i 200 au
1.5 MU^OHriOuUtl^UII * 
usùn^ i 10 
10-50 aiuuvr 
51-200 avuuir 
uvnnn 200 anniw
ttiruaauo vaiui9uutnjaAi:f)'tuinAflii«nt*illniM5ti'tni^  
l#on??4ÙLauwiw iiti7r>«nnil«nT{uu\u8>4 (ajAnvsmnmi) 
»dvamu(5ii &#Aa ]
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S c r e e n  5: Section 2 -  Knowledge management (KM) process (page 1 o f  3 )
Back
39%
uuuQaumw - fnsu^n*rt4«ift'>sanwflug«a'»«ns'suoiM'w
{11 [21 [3] [4] (5)
uan Oiunaw win uinVTa«
2.1 w»Yii»ajvn\i CmM4;atwlM'in»nnua>4vnft3i»tflMw 
q i n u w a ' f A a i w À i w i
(aiii  ^AivuMinmawwunaiu nauanrfi «laaua^
VVjrt-«A*n)
2.2 Ormanatvlw^AnMAdndAaJAAii&K
iXu>12avn'itiIuLli»)i
tayawlaüi^ akfrrMûiTlmluwninnviW^ifUjiuinwiuw»)
2.3 nmianatwlnii^#n'nuaniil5DuA:W
uxuaauo ludi.Suw.ULjauoiNinamiAnMvlfLiSj.Binn 
I«nmwui3aiiu3in 4viîfV4*»u«iRnTi«u««iê (aionivuvivu) 
ifauainm^ u £•
Screen 6; Section 2 -  Knowledge management (KM) process (page 2 of 3)
« Back
i ---   T------------ -
46%
uutJdauniu - nMu<%*vs4«nis«3iu^u4«aiMmssuaiMT 
w awd 2 n s :u iw n v s « iu n M u < w is i« n v s A n m  ( 9  « v o m i
[1] [2] [31 [4Î [51
UwLila# uati üiuna-M win winila#
2.4 ut»ii«d4vtvv
(larn'itiuan tAaoiüiiaAuatlwiuluavnAa
2.5 u3)*M&a4inu wûnjiuamiw&bv^jAnwnTiMSuAanii 
ü5il5 :'ivl«an'iMirA?nuan)«i^ i
2.6 ui%M«aa%nu ûnnamuua:àwuuvnvalua^ iûv)i2u 
& h r 4 t  i i % a a u u a w w % M i 5 # f n % ( n ù M ù A A i W m o l u a x * n !
uvuaauniu5«^ uaui<4ai;A imf)ar nam»' ) ) ~ u 
lAomivaOuauwtin .lUJtnA fa^ xfrnnimitfu)
tanaiMwi^ k , :.
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S c r e e n  7: Section 2 -  Knowledge management (KM) process (page 3 o f 3)
t-idtSiuryfiY
5 3 %
ttuudann iu - n lu^ugcm
[1] [2] [3] [4] {5]
uaaildA uaa Uiuna'w u>n innÆm#
2.7 5miUwAR)in^ilij%:qnR%^Maun
ka:*anaua4Anuea4m$anAi
2.8 ulansa^ ti'tu ûmzusuniMùuavuenatuyi^ i^ii 
#'nrnrUiA')iwÿ1UWi:un#nfl#aoi:5%)i:â»iÊmiw
2.9 5mnlia4^:in^i% inun
i h ; v 2 u  & 4 a n i f ) i ^ M U u a : 6 * â u % 9 Î u n Y ; 4 i i S u 4 i w
aLudavo'>uuiuuiiiiiiHiaun')utwanMdnttvl4ci£-3^ %*)'n 
s a u a m u i i u  f # # a  w ' U B O i ; :
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S c r e e n  8 : Section 3 -  Enabling factors influencing KM process (page 1 o f 4)
60%
uuudauniu - n isuiw nsinnI?«
«aud 3 )m a^un wu<w is ia n  is« 3 ( 12 « in iu j
EU 12] E3] [4] C5|
uaa%^4* uao ü'ima’» mn w^miRa#
3.2 ij4*i^ ta*Tnu Lm:n3nao%iivn46iA%%1da*AaajflL 
A A W V Y n  w c #  ^ u a  )  i w i n a c m i i f t i
3.3 uîvîisôJifnu i5n-n^ Atu»;)jui)iUNa4^ <1^ Bd<sn*mhKQnA 
Ittttït«f*a'wChi?U6tui aiiS nnSwfo^ îia'a nnÏAÎujütiû'S
3.4 fiftiuawôi^ Aûiittwu (»fivvw»ijuas%nj
d^) ivïônfSAyltmOni'iuilaïufïulu/^^m^bun^nAini
uiiuaavnvuuiiluuuuaavovmiftanudr.HvÜDtM^mnvi 
l#ani?aùba'jü9W 4iunaiuu:#nr;Li&MaBx4 (aaenrnmiBu) 
eavamuijUi ##ea i
Screen 9: Section 3 -  Enabling factors influencing KM process (page 2 of 4)
E_ibL Survey
Aimnlwvpîâxîuino “ rtirtt ;lnSwMa*1*lyniiway
67%
uuudoun-iu * ni*»iHtf*tH'4«nviRiiu^‘3ua«id'tuns‘iUdiu>%
EU [2] E3J E4] E5]uûüiTad uau liiunai^  mn
3.5 u iyn ta iinu  wiwum^wjaemniMautayuA%ni5w#Tu 
it3un$An'na4AA)v>H aviii nniiwOuAîwf (knowledge 
shanng), m:naWiyiQ#iiOum; (empowerment), ann  
lûaUuarmmtdïild (trust and transparency)
3.6 vtvMBajvnu 5A?m%wauLjuumalw$^#nwdfi)) buoOu 
u a : U i : u n A l B A ) W a w l  n - n t h : s m : « f f l > i i i 4 A u 1 u ,  m i  
%1*ii*virtîjjrtu, /l^ ninnnjAjAu uatmsaftjiAÎaiouoî'îuffîij 
mmian
3.7 uWntaamu Cmi4#Mci1w jiumadULa^ u^ n^Mumiu 
u3mi4#nwa^AA:iwfl#mam:
uuitaaumuditluauuaatjmmwami^ nMil^ mB^ lV'imi lAtinnaUudutuvn dnZna^ uwIeniMimwyi* (a^ wnnuwiuu) 
tauwiAwiAw f#pa uiu8usi Juvnimn^ tüü
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S c r e e n  10: Section 3 -  Enabling factors influencing KM process (page 3 o f 4)
75%
umjdauniu -
M W M  .3  m i n i N )
3.8 uîiîvîBiï'iVtti 5miOiBUin'M«mH‘'tw»5ôdOuaïfy
n w i  o u i  n u c n a w o A i k r a i i m i n i  
(Storytelling), i;uyiMwoc (Mentonng) mîô m-Riamiiâoy 
miufiruivsHÜ^UM'ru (Community of practice - CoP)
3.9 2nntBdultMUAsltnh:1uBÛ43nttua<}«nu
ffivm vfdniulyuarnvtiuan am anm «m uarvuiaiJniî^ Li 
muuan
B u u a a u n  w y i B u u i n r A n i m i w n a m w n m l i n w W i n T i  
Iwin naûuavw4 in (ajwnmjvtiau)
i f a u a m u i H U  s « H a  w i n t a s i  â u i m r a i m t i â
EjdL5.yrY.ey.
(U [2] [3] [4j 1 5 ]uauila« ifao iliunaij win mnfam
Screen 11: Section 3 -  Enabling factors influencing KM process (page 4 of 4)
< Bark
dimm'mAiawwin ‘ diAu iviüuAa4tA\un*vi«a!j
p----------r - ------TT- T— .---- 5------- !
H70/O
uuuaaun lu n w« i lu^lugnd r*
«au>1 3_d5iuid%w.>unü3Ba^n\jnr*u^Mv,<«n 2 « m iu j
Fxit Survey
11] [2] [3] (4) (5)
y'aoii^ a« wan Ovunaij win innilaA
3.10 Liîttviaa^ iiiu wniiliimAtulaS;naa'jvauyn^n^ iwiiî 
inuïBajnunrnnHn^ Aniwnwf eni iniîsad.mreu«»:uu 
a i w u i M d
3.11 wlû%itiamiu UiAtiwdiAculunimkuuv^ nuniti 
uAAini (trammq program) nun^miaimvvAaini 
(recnjitment) ilûanümM
3.12 nli»>iïj*wvny HmifmaMiXwUizwinidmhfA^ nMwmu 
m n j 3 M i f 4 # m i R T m i a ( j ' w i w w 3 : a w
uuuaaucuidiSyuuudaumwidaniinnHil^ üivilLinn 
Uiimiailuavimn linlnaïuuÎBimHuiuB^ fi (ajrfmîwwitni) 
t'awanaju«jj Aeaa mmàtisi «(wmiûfiÆbd
330
S c r e e n  12: Section 4 -  Implementation o f information technologies
89%
l i u n d n u n ' i u  -  n i M K M ' w 4 « r t i s « n w f l u i j * » f l i M n ‘i s w o i W r t
[11 {21 (3) (4) (5}
vatnliiA uao liivnaia win w miRa#
4 .1  Ivt^VUBd-JVOU 
( a i % 1  l A l a t i i u ^ u m d V t d w  a w s i n t a a i l a
aaan) fin-ntnMiwauixSmumaBarmu'iraw malunilmiu 
4iuiimtii/l4uMa<»A)iwf
4 .2  u l î î m i M m u  d n w l tw iu  i r u  lÛmâûumSumni ivlaiacfuniiW^iwBajMwnciw (aii^  
uwiiidmnandi'S ♦ Document management system)
4.3 uldntjiWMiu ânnîtljitt leuwaiidwmmiAadawawinii
&5wa:wnai')Ainlua4dm -  Web portal nta irv\tiJi;t^uuuw 
waiüÂa - Multimedia conferencing)
4 .4  u 1 9 n B a 4 tn t i  f in i s t t w i w \ .................................
(aivl i:wuüqiü 
-  Accounting system, i z u w l w -  Supply 
cham management, isuwulwn)iwBowaanAi - 
Customer relationship management)
4 .5  u39> i b «m « iu  d m
ma4i)wuw%%M#niiWth:1otnfainBawAU4:siuAiiw 
(orA ntjijnjuNuniwuinwMt|iA« -  Enterpnse 
resource fiannmg (ERP), ?:vusiu«*auaMBoitti<v -  
Drectory of experts vita t;uu«iulunn4A3ula •
Decision support system)
BBU*iavniudiiIwuuuat)un'iumdnndnttiU(ji^ 1«ini'S 
IncniidiJwduuain ilnJnjiuulnn'nuBM-JttuS (a^ nnwumu) 
tfa>inmui4u 4p«a j
331
S c r e e n  13: Section 5 -  Innovation performance
« ■■.IMi.r.k FjriiLSiirvey
dimMv1wi«îa’»w>nü ■ riinu
100%
uuuflâunui - nvtU^Misien isnn»iflu4)«fliufisvu«3inrs 
«au4 5 nnuÀn^^niuwrtinssuttarn'isüsrumnifa^nniiuy (3 nm iu)
[13  [23  [33  [4] [53Mdona# va& Uiwwt» Mm umitldn
5.1 &lnunnM%yfniwan*i5if^9BagijfuA)lw%:i
nwM) iuiiirti}tiad«d lilting
ttJlAfÇftiw/i^ n-îîlww UfîtidùiiSjidntiniviîun-ffuti-î^ u
5.3 ulyvifiûaiiiu ijniSds'Ksiitilfi^in wSArTfutÿ'innis vt1« 
hin'i'Sitaïui^ md^ Ai'iui aoiov'inaU
m a f t i i u d r A ' i n a o a u n K u l u n ' i s â o A m j t t u u a a u f r i u  
M > n » n w l i i i K r d 4 A > : « f j a a u 4 y H  ' ‘ u u i l n a ' a y a *  m a t n  .
iii!U4awmui3*4BiiijaûiiinuiiSân'nany'iî4Di«'îî»in>t 
ImuniwwBdMMin àiilmamuTwrrMMUw^aifl (d^ w^vnmiisu) 
ijûwûimnâw Â##ü mntTnsi w^vMfuiÂhn
332
APPENDIX 2 
(THE CASE STUDY)
333
Appendix 2-1: Invitation letter and information sheet (in Thai)
duJnoiuuamnssuuMoaiA
ns:ns303nmfnam^uaunm1uTa8 
N ational innovation Agency
â n u n o n u u S a n s s u t t l I o m f l  Ministry of Science and Technology
/V/A
yi in  6401/0672
30 uunnu 2555
no4 tioRinjjBUiflTirwBauauHru«a:jm»rinfi«nn7 ■nniijÎMn7 f^lnnia4fvni'iij|mo{}aiïnuflnEjnnyiflnH'u-riinTiuIu 
mïiqwBnMnTïü*
n t i u  nTsumiH'SVimT /  T iT u m Jirn a u m T
H.jf!s4innin 1. lanaiwuîiiHiïiiiijmTRUTiiifw 
2 . niauflTtnutumiaumtftu
Riunanu'U'îîinrîiJunJiînÂ (o^nmiuvnKw) nîa anv. WnutaioniwantunnTWinaawuffinTiiJtiBa 
iliïmnlàViT;Munn'3nriiJRnmiJTia-jnT‘mJifisaiuiTflq«riwfiTîijlfitJ0imjniiijîni'ïBfimTuîfinTï»jflijilTrâyiîriivi mu mi 
iJ În i- ï f f in iT a 4 n n in jj |n a iî)u ü a îtJW Îw fit« iijn iT tJB iJ Î litu 6 in u H im i!f îijs ia n ii{ îr i4 ‘ïr tJu iJ Îv ii-« V im iu T fln r ïiJ  iv îoà-Jtsnu  
«hoAinniuuîVinrïmiaimJirnaijniTmBiBnTmtuniiRfi-juafiiwulwmjNâefTni'nuHrn-înjj'lniiRütjmaqinB
^iun4nw*i flolmnuIniJmT “mTuiwiTaamiaJflnnajfiwotiJiRiJjfrno/nviniuuTViniTJj'lu 
/naawtriMnTïu" mBantnuuivn^miâniûumiàiunTJUTHTï^VimTOJaaniJTmtj’luBîan-mienTïu ôuiflujhujnmyotiia 
OjIuniTiHÎxjRfiifliniJiihUmntJii'BJmBni'îiii'ïnnjiuituijmTBVimia'jannjjl’rjaRiMÎtja'jnniw'îVinrïu uaninnu 
mTanMimnBTitrjfiaiiluHiuuuaTia-aminntnluTrmjifiiymniBmiB-a uiufun âtnmnhtûvtT mviuinHflualaTjni's
mulun'iT^iiuuTnwnni^iiiluwBJijniiiViiniJuasiiflritW'BBuaniiiJflijiriutiT'jaina^an'snnytuiJTtmfl 
UBraitioaftnTtiB'jTiiu rai3unùiüaiufiluaiiijHifm)à'nuu'r«n'j'ïUUBtnii>îsjttnMâ«mu'nlH»3inoîi4iinijmiü/iiwm'ï 
ttiiiVtt lumiu aiunjiu*! ^^nfuaniiiJ'iijjjjBluniTuaRijmHwmjwmvs'iiuatijnannTmnui^'ajmjnnimviiTonuniu 
ufflnTî;jM7omw«iuiHâ«i/tm‘rrîja'3tJÎwri*iluîuuaïi'jRiriTiiua:çiin inouaniilatiuïauaauiîluiJ'îïîtJTmtiBnTïfinHT
?4ilEJUinivîaItIia>Î9Tîiui Inu aniTurîisiinmiâaaamoiionritiwnmTMvnTniiustijauaRjj/inHnîfîa'liJ 
u a n in n m u R B ^ n iT f o u a m w i^ w a n u iio n a m a ln f l  0-2644.6000 M ia chaivatorn@ nia.or.th aiun-nw W K iflu o tin -sS ^ ii^ r 
Iwnjniiiiouiariïw^ inniulunnTRijniiitufl'Mu uRrtiBtiaiJvsisr.tuifluouiaa'Jin n i lamHu
TiBuiraanniJuiina
(uni-TuYiutl aacmi) 
wdiuiunTTfJiüB^ifrâiiiVauimuu'ran-nii 
âiun-:nuuîVinTnjuv<-Jin« (B-aamTiJvntiu)
73/1 nuJUis:snufiHn uooorjuwrmln lumsujtrO nqoinun 10400 •  73/1 Rama VI Road. Rajdhevee. Bangkok 10400. Thailand 
Tel. 02-644-6000 •  Fax. 02-644-8444 •  E-mail: info@niaor.th •  httpyAvww.niaor.th
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lanffnTSu^owmTiîjm'SHajmU'm
ëaTfi-g^m-? n i ‘5ijfwnT^fim ‘5a^âfi'3n3j|i'wa3^iÉïl3jâh8m ‘wàiv4uTfin‘5‘î3j‘lum aaaÉ nvin-5‘îîJ 
miwiSmn
m iu lv n 's a a n 'i ia Q n w l ' Vila Knowledge M anagem ent (KM) n a ifl 'w n iïin w n T S iJ lv n ?  
^ m ? m a ? 3 i j n w f n i i j ^ w a d n % ^ n % 9 iu W a ^ a n ?  ‘s ii jn ^ a 'n îj |in n u v \f i^ ç in ^ « ) /n a u a n a ^ a n ‘î 
uatiinîJi^ filmfluiïiJiJ matiujaannirim'snuiaiimi.vifiiwtiJlmiatmiunaaaaa'luni'siin i^'U
‘U'farrs'ïsj’lu m a a fitn v in 's 's s j ^ùh-anuuT çini'siJuvi-a'îîia (a -s a m tu v n ^ y .)  v ifa sfUï.
*‘m ‘5ij1vii‘5 ^ h m ‘5 a -3 aa '3 iy fm a à^ itï1 y àh u /iT w à iu u 'ff in ‘5‘5y1>y/naafitnvin‘ï'5u” Tfiüw 
l i ln v is j iü l .u m 's i^ a s j îü - a m 's ^ n y i i f ^ Y iq H g 'ïQ ï jn i J u y . iY n - a m ^ iJ g i r a î j l ^ 'n in f ië ^ u 'lM  
/n aa ç isn v sm ’su ^ u iflw ^ iW H im y am ^Q ^ n n n 's iH ly afi'a a in îjm T .ii'n m a i'ija^ iw am 's in ^ riris i 'u  
? :iiu n i'5 ih n i?a '3 m aiim m # iv iiiJa^ m n ?y ih n '5 '5 W
riT sà 'iJ/nycuynaifluÉ ï'îyv iw -îlw m 'sç iim uîa 's-anT S  " n T s m v n i ih n T s a ^ n f n iw im a  
à -a ia l î jm iü jn v j^ n u u T a n ^ ^ îj lu fn a a ç iÉ n v in 's ^ y ” i w a # n tn  u .a r i i a n tw u a w a m 's
iJg iîa -a 'm ^ fj^ 'in /n a a ç ia iv in 'S 's s j  uataTtja-aa^n'sua'ayinu if lu v iû ia ^ iu 'n 'l 'j^ n 'a n jjâ im u ç n u  
UTari'5‘53Juaî:ni‘5i^ «3JUiwafimu*Ml,vi3jmaÉT^ isf1îjmiü/iivini‘5U'îi3Tm'îja^ a'3an‘5 sTun-anu'i 
^ ^ 4 m 1 a w i^ n jm '5 '3 3 jla ‘5'3n'i‘5 u a sT ja y fiR w n n y m m jw ijfv in 's iia s iJaa in 'S 'n in tj 'i^ a -an ijn n 's  
u1vin?'3iw#iwuTaniiyvi1aniTwhJUiwaamu‘M mauaniiJaau'uayaauifluiJ-SïîaTjyfiam'S^ nyï
m tg ia w m ? g în m u T n ?
ni?ifii3wni'5 f^iiwmTa^Yi'im:adijy,wy?iit'ua'amiwRm?l9 TauyiiyytyiSnay^n 
^ i n m ^ à l j m y m i d a la n l a  m ’s â l jf n y îU î i ï i f ly u u u iT n s a n n a î ja a a  (in-depth interview) iwa 
îTaun'iîjfmyaçiiiAwâiuijaaauaïnüatiâüfiuu'îYn i^Jgîja'ninüiTj'a'anijn'i'siJivtTs^ fim’sa^ a 
m iuil.ya^an 'SD a.aY iiu
1/2
335
m'smj/i'iHm îitâimym'îçnîjTu nai 'nViîfi'wyiüâ'î'aviih îaüHnanlunTS
au/nHmiJ‘5ïîJini 45-60 wtm uasflnitHailri'smmi'nniirj-amaaiu'itjninyRtfnnlvtm'SQm'sitif 
iTayaîjnnni'SRyniyîuiYii'uu Tf^ u i^fàynnHmHisji'SîiijaEjam'SîJW'nniaü-a nt nailfinla 
■srvsii-ani^ u^/nym laaiTayatïiuàiTja'a '^WR'îj/inHmuaïirayaainm-ïàiiniumîiïoaiflu 
aiiyâuiia:9:T,àSjni?i&'5hwi'li'i3yam a^ -m# m9TiumtTjawaaaanm?m:a:iOylyàhynt: 
£!fiirjëavi1amii‘5iü^ nuuiJU”uayaÉïTU‘5'33J vilavnniflumiTia i^wuiJiimt^  ^araaolfmjany 
iviwaiiann^i^àljniym iflyaf^'liJ
movnm ?mwniM nt
n'i‘5R3J/iiymaïîj'3my.1.wni'iân'5'3îiuaïiJ'irmmm'3Yin^ iJ2ijlàiwn'i‘5ii1vn‘5àfim‘5a'3nîj|' 
ila^ü'nywaçiaa'3iîjâimtym‘5ij1vn‘5ahm?anij|' ■s'aun^ m'sT.myialyîaSÉïiiÉïuiyifima 
tïTUJsïuwm‘sij1v\ii a^ni‘5aiiyrîja^ ij1yVi‘lyaafï'ivin‘5'iîjanvii'ï lauyTauinaua-amavnfiimu 
mu
•  ânnnwinüimjijlHYiuaï^ i^ înj/inutu
• ânnnymaimjnnivTajunwaanmwwTçin'ï'îy
• finniyinüQmjri-5ïii'3i4,nn‘Sîfim?a^ fTfi'3iîj|
• fînnnyinü3mjiJaîüitï1îj‘lum‘5^ fini‘5a^ âfi'3i3j|'
• fînmytnüimjn'i'sHmalwîaSwaiiiu'lyn'i'î^ finn'sa'aâa-i'iyf'
mniiima^ mWayai,'Myi#Kimayi]aer^ mjij?:m?T.a anm^naaummjawamwiâij'là^
T^un^ iuuTçin-s'swiivi-a'ïîia (a^ am^ wvn'ïîu)
73/1 nuuvi-stnyn 6 irai^ii^vinji’lYi luaT iiim l 10400
Iri'SmN'n: 02 644 6000, 081 927 9928 
%Yl?cn?: 02 644 8444
E-mail: chaivatorn@ nia.or.th Vif a c.limapornvanich@ surrev.ac.uk
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Q2. âiniiJLnüiîhjâhHmstiasilisL/iYiTia-aNaginm^nlvisJ 3 SmTwm)
Q3. fiiniytnü3mjuu3iii^n3‘5v^ajun»aajrmmTan‘S‘5y1,uijfijYiiia-3yiiu
Q4. âiniwLnü3mjm ‘5ijfyi?^gim?a-3âVii3yfgnugii'a «) ‘niflua-amJtsnaiiaimij'lwm-s 
fiimy-anuua^ ijlyVi aiM fnimmym?aaifi aiunTsi^auaimiun uasaiwm“5waa
Q5. âini?Jin£JimjiJii^üiRlyluni‘sijfv>n?^ani‘5CfinT5a-3âVniy|>nüT,milHVi‘üa^ Yi'm aiM m? 
aruijrfuuiinnmjfvin's m^ Hfi^ iaiyBi^ wa'amn? nn'sH^ inmiialuTaamaafuiJtmy,
Q6. âimymu'3niim?H^3mYiaIuTaüan‘?amYifi‘lyni'5auijauunT)fr5?ymütmilHyn)a'3Yim
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Appendix 2-2: Interview schedule
Backsromd information
Q l. Could you please provide me some information about the profile and the primary 
business o f your company?
Q2. What is your responsibilities and how long have you been working here?
New product/process development
Q3. Could you please provide me a brief idea about your products?
Q4. How does your company search and manage ideas to come up with the innovation
opportunities?
The use o f knowledge
Q5. What kind o f knowledge is considered a key knowledge asset at your company?
Q6. How does the knowledge considered as a primary knowledge asset come and where does
it come from?
Q7. Could you please elaborate how knowledge can be used to support your business 
functions?
KM process
Q8. Could you please provide me a brief idea on how your company manages knowledge 
assets? And how does your company facilitate and manage the processes o f knowledge 
creation, processing and application?
KMenablers
Q9. What are the factors that you think are important to enable KM activities in your 
companies? And how can these enablers be used to support the KM process?
KM system
QIO. What kind o f information technologies are implemented in your company? And how do 
these technologies support the daily operation o f the company?
Ql l .  With regard to the KM process, how can these technologies be used to facilitate KM 
activities?
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Appendix 2-3: An example of transcribed interview -  transcript from interview LFC-1
1 Respondent code: LFC-1
2 Company name:
3 Interviewee:
4 Position: Managing director
5 Date and duration: 22"^  May 2012/38:58 mins
6
7 Interviewer:
8 Could you please provide me a brief idea about your products? And how does your company
9 search and manage ideas for new product development?
10
11 Respondent:
12 First o f  all, let’s me provide you some information about the change in the Thailand food
13 market in last 5 years. Fundamentally, changes in customer behaviour are a result o f changes
14 in economy, purchasing power and social culture. In Thailand, growth in GDP, shrinking of
15 family size and a trend in health consciousness, all these have affected the customer
16 behaviour. Three major factors that Thai consumers concern when buying food products are
17 taste, price and healthy benefits respectively. Taste is always the first priority, but there is a
18 swap in place between price and healthy benefits. Healthy foods even with a higher price are
19 preferable at present. This trend has been sensed and we have prepared ourselves since 5
20 years ago. Therefore, the bio-tech company with an excellence in natural product extraction
21 was acquired and merged to our company. To pave the way from traditional drink products to
22 functional drink products, two strategies were chosen and have been run in parallel: a partner
23 strategy and an alliance strategy. The partner strategy focuses on making close business
24 partnership and developing business projects with foreign companies having experiences in
25 the functional drink market, for example 0 0 0 0  (Japan). On the other hand, the alliance
26 strategy stresses on making relationship and collaboration with government agencies,
27 universities and research institutes. At the time we first got into the market, it was the
28 collaborative with H | B  in ‘Dakara’ project. Even though the project was not a success in
29 terms of sales, we could leam a lot from it. What we have learnt is that taste is always the
30 first priority and the Thai preferred taste is very different from Japanese taste. For the ‘Tipco
31 Burm’, it is fruit juice with functional ingredients; and there are a lot o f similar products on
32 shelf nowadays. Apart from these two products, we also have a shot product in our product
33 lines. The shot product is a fruit essence product with natural antioxidants. This product line
34 can be considered our flag ship as it is a product with high value, high nutrition and high
35 function. Until now we have fruit essence products extracted from prune and pomegranate,
36 but few more are coming such as mangosteen, roselle and aloe vera. Therefore, our strategy
37 in product development is mainly focusing on natural product extraction, leaded by Tipco
38 Biotech, our sub-business unit. Recently, we have had a collaborative project with 0 m ]
39 (Japan), a leading company in riatural product extraction, to do research in extracting
40 ‘ceramide’ from pineapple sludge.
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41
42 Interviewer;
43 Thus.. .Tipco Biotech is working as a R&D arm for developing new product, isn’t it?
44
45 Respondent:
46 Actually, we have 4 business units, which are fruit export and canned fruit; ready-to-drink
47 product; juice bar and Tipco Biotech. Before we turned our focus to the functional drink
48 market, our R&D projects mainly focused in ready-to-drink products. Formulating new
49 recipe was what we did to differentiate ourselves from competitors. However, it is already
50 changed. Now our R&D highly focuses on natural product extraction as it can help us to
51 diversify our products to the greater extant. Although the Tipco Biotech is working as a profit
52 centre, they still have to report directly to the R&D department which I’m fully taking control
53 o f and looking after.
54
55 Interviewer:
56 What are the key factors that the company concerns when developing a new product?
57
58 Respondent:
59 In the past, our business strategy mainly relied on emerging markets or emerging demands,
60 rather than the future trends. However, it is hard to compete in the market that competitors
61 can easily duplicate our products or ideas. So we started to catch up with the upcoming trend
62 in health and wellness. To differentiate new products from the existing product lines, it seems
63 that R&D in food ingredients and natural product extraction is essential. Investing in
64 production technologies is also one o f our competitiveness as it is required for manufacturing
65 high quality product which is one of our competitiveness. Moreover, collaboration with
66 foreign partners is very crucial as well because o f their experiences and advance knowledge
67 from developed market.
68
69 Interviewer:
70 How can you motivate your staff to be involved in the process o f  new product development?
71
72 Respondent:
73 Actually, both long-term and short-term approaches are deployed. First o f  all, ‘innovation’
74 needs to be engraved in our organisation culture, as can be seen from our corporate core
75 value, ‘TIPCO’ -  Teamwork, Innovation, Pursue for excellence. Commitment to customer
76 and Open to share. In brief, we promote a sharing and learning culture in our staff as it can
77 lead us to innovation for customers. For short-term approach, initiatives and supports from
78 management-level staff should be explicitly and regularly presented to subordinate staff. For
79 example, I regularly send emails about innovation news or interesting information to our staff
80 every day. Another example is ‘Innovation Award’. It is a project-based contest held
2/5
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81 internally to provide an opportunity for new initiatives. Moreover, bi-annual general meeting,
82 regularly held, allows top-management level to direct communicate with staff. Hence, for us,
83 learning organisation and knowledge sharing need to be continuously promoted and
84 emphasised in an organisation. Moreover, a CEO should behave or present himself as a role
85 model for subordinates.
86
87 Interviewer;
88 . As a very big company, are there any difficulties to communicate with your staff at all levels?
89
90 Respondent:
91 Communication by email is fundamentally and broadly used; and the tools for accessing the
92 email have also been provided to all staff. However, to communicate all staff on the
93 company’s vision, other approaches have also been deployed. For example, in the KPI and
94 employee evaluation system, employees have to set their ‘Individual Smart Goal’, apart from
95 their functional KPL The ‘Individual Smart Goal’, sharing 30% o f overall KPI, is a set of
96 individual goals being out of the scope of their job description. In other words, they have to
97 initiative something and achieve them. The ‘Individual Smart Goal’ has been introduced with
98 the purpose o f providing an incentive platform to concrete our visions in innovation.
99
100 Interviewer:
101 Could you please elaborate how your company builds up and create an appropriate corporate
102 environment to facilitate knowledge processes?
103
104 Respondents:
105 The company put effort in developing an environment to support the sharing culture o f  our
106 staff. Meeting and seminar rooms, equipped with various kinds of facilitating tools, are
107 provided adequately. Lectures by internal and external speakers are regularly held with topics
108 related to works or o f interests. Library and leisure areas are also provided for education and
109 entertainment purposes. Bulletins and an electronic web board are provided for information
110 sharing and updates. For further educations, we enhance our staff to take short courses or
111 degree courses. Apart from that, each year, the company allocates budgets for clubs founded
112 by a group o f staff, for example, book-lover club, Buddhist club, music club and etc.
113
114 Interviewer:
115 Have any practices or techniques been implemented to support knowledge processes, such as
116 mentoring, coaching, training and community o f practice? Could you please elaborate in
117 detail?
118
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119 Respondent:
120 Various techniques have been adopted and suitably deployed into our practices in order to
121 manage our knowledge. For example, job rotation was used within a section where staff
122 require diverse skills in their operations; also mentoring and coaching were used with a new
123 position where advice or guidance from experienced staff are initially necessary. Activities,
124 such as seminars and lectures, by either internal or external speakers, took place regularly for
125 sharing knowledge. Moreover, natural product extraction, which research and development is
126 at heart, is a new business for the company. Hence collaboration with both public and private
127 organisations, as well as business partners, is very imperative. Collaboration could be in
128 several forms, such as collaborative research projects, technology transfers, consultancy
129 service, and academic and financial supports. So far, many projects were finished, some are
130 in progress, and some are under negotiation.
131
132 Interviewer:
133 At present, how well has IT been used in the company in term of innovation management and
134 KM?
135
136 Respondent:
137 Information technology is a crucial instrument to support knowledge sharing. We aim to
138 provide all staff with an opportunity to get access to a computer, and connect them to the
139 Internet and intranet. Everyone here has their own email account for internal and external
140 communication. A lot o f budget was allocated for continuous development in FT
141 infrastrucutre, including hi-speed bandwidth, remote off-site access and data storage.
142 Generally, the technologies like email, intranet and web portal are used in our company.
143 However, as the company is growing and business processes become more complex,
144 applying more advanced technologies to support our works is one of the most concerned
145 issues. Although, the ERP software, i.e. Movex, is fully implemented in our organisation, it
146 cannot completely satisfy our requirements. This might because we have four different
147 business units having different requirements. For example, the ERP is less required in the
148 export and the biotech units comparing to the retail business. As a result, the juice bar and
149 read-to-drink units are the units that mostly require information technologies for supporting
150 their business activities. Last year, we developed and implemented a system, called DSM
151 (Demand-Supply Management), for managing all processes along the supply chain. This
152 initiative helps us to response to any changes in the process promptly and in time.
153
154 Interviewer:
155 How well has IT been used for knowledge sharing and communication amongst your staff?
156
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157 Respondent:
158 Information technology has been used to enhance internal communication in the company.
159 For example, information is distributed and exchanged through the use of email.
160 Teleconference system is used for a meeting with distant branches. The use o f a web portal
161 provides staff with a convenient way to access and get invaluable information from the
162 corporate database. In addition, email and the web portal contribute so much in building up
163 organisational culture. Visions and policies o f the company are imparted to employees at all
164 levels through these communication channels. They make knowledge transfer more
165 convenient as ideas and knowledge can be easily exchanged across the company. The
166 corporate web portal is used for knowledge sharing. For example, quality control related
167 documents, operating handbooks, corporate manuals, and training manuals are all filed in the
168 system. Regarding knowledge sharing, one o f systems claimed as supportive system is the
169 ‘DSM’. The DSM, a tailor-made designed software, is used in managing work flow and
170 information with suppliers. It is a task force system for enhancing cooperation across
171 different functions. The DSM is a system that integrates cross functional tasks, such as
172 marketing, sale, customer service, logistic, procurement, inventory, accounting,
173 manufacturing and even business partners together. Hence, it is the system that relevant
174 knowledge from various parties is pooled together for a learning o f other parties. It is the
175 success story o f our company last year. In this regard, information technology is an
176 indispensable tool for the company in managing information and knowledge for company
177 operations and future uses.
178
179 Interviewer:
180 That is all for today. Thank you for participating and providing invaluable information.
181
182 Respondent:
183 You are welcome.
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APPENDIX 3
(ASSUMPTION TESTS OF MULTIPLE REGRESSION)
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Appendix 3-4: Assumption tests for multiple regression analysis of the hypothesis 4 {H4)
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